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PREFACE TO THE FOURTH EDITION 

A LTHOUGU this Fourth Edition follows closely upon its pre- 
/% decessor, yet the whole text has been revised and such alterations 
*niade as were necessary to bring it up to date. 

Chapter XXTJJ, revised by Dr Ernest Landau, in which 
Analgesia and Ana".sthesia are discussed, (;ontains important alterations, 
as these subjects have been much in the limelight in recent years, more 
especially in relation to Olistetrics. This applies also to Chapter XXXTI, 
in which Jilood l^ransfusion is considered : here is included a reference 
to the Rh fa(‘.t()r recicntly discovered. 

(Iiapter XXXVITI, in which Professor McNeil deals with the 
“ Health, Nutrition and Disorders of the Newly T^oin Infant,” contains 
additional matter of interest, (’hapter XJdlT. in which Disorders of 
Function are considered, has l)een largely riMlrafted ; ])articularly does 
this aj)])ly to the section on Sterility, which, with the assistance of 
Mr Creen-Armytage, has been brought u]) to date. H(ue reference 
is made to ‘ Contrace])tion ” for the first time, and its limitations 
defined. In diapicr XLA^ where Gonorrhnial Infection is discussed, 
the modern treatment by sii Iphonamides is detailed. 

Criticisms have been made on the relatively scanty sfiace allocated 
to major gymeciological surgery by a number of reviewers of previous 
editions. L has ])een the agreefl policy of the authors to adopt this 
course, as they do not consider that minute details of surgical technique 
should form part of the training of medical undergraduates for whom 
the ‘‘ (\>mbined Textbook” is more especially written. On the other 
Jiand, fumdional disorders and minor atfections have been very fully 
considered. 

The authors hope that the coloured illustrations introduced for the 
first time into this edition may interest readers and enhance th(5 useful- 
ness of the textbook. 

THE AUTHORS. 


EXTRACT FROM PREFACE TO THE FIRST 

EDITION 

This volume is an attempt to correlate more close l\' Obstetrics and 
OynaMology. The authors are of opinion that a combined textbook on 
these two subjects will impress the medical student with the importance 
of a thorough knowledge of obstetrics and with the fact that the great 
majority of ailments encountered in gynaecological practice are the 
result of infections and injuries contracted during parturition. They 
consider also that the arrangement in the present volume saves 
repetition which cannot possibly be avoided wdiere the two subjects 
are dealt with in separate manuals. 

THE AUTHORS. 

October 1923. 
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CHAPTER I 


ANATOMY OF THE FEMALE PELVIS AND THE EXTERNAL 
ORGANS OF GENERATION 

T he details of structural auatoiuy are given more appropriate!}'' 
in textbooks on anatomy ; in this place only a description 
of the facts which have a special bearing on obstetrics and 
gynaecology will be given. 

FEMALE PELVIS 

The pelvis is divided into two parts by the pelvic brim, which is 
formed by a line running circumferentially from the sacral promontory 
along the up})er anterior margin of the sacnim, the sacro-iliac 
synchondrosis, arcuate or ilio-pectineal line, ilio-pectineal eminence, 
and upper margin of the pubes on each side. Above the brim is the 
false i)elvis, below it is the true pelvis (Fig. 1). 

The false pelvis has no great obstetric or gynaicological bearing. 
It is bounded behind by the lumbar vertebrae, laterally by the iliac 
fossjc and in front by the lower ])art of the anterior abdominal wall. 
It accommodates the growing uterus during pregnaiu'v and it may be 
occupied by inflammatory swellings or tumours rising upwards from 
the pelvis. 

The true pelvis lies below the pelvic brim, and a study of its shape 
and diameters is of supreme importance from the standpoint of child- 
bearing. Its structure will emerge during the des(Tiption of the bony 
pelvis. It contains and i)rote(tts the organs of generation in the 
non -pregnant condition. 

The pelvis is composed of four bones : the two innominate bones, 
the sacrum and the coccyx. 

The Tnnominatr Bone. — Into the construction of each os in- 
nominatum there enter three bones : the ilium, the ischium and the 
j)ubes. Up to the age of seventeen these are separated by cartilage, 
but thereafter this disappears and the three bones fuse into one. 

I' he Ilium . — The broad alje of the iliac bpnes on each side form the 
side walls of the false pelvis. The iliac crest ends in front in the anterior 
superior spine (A.S.8.) and the diameter between the two A.S.S. — 
inter spinous diameter — is always measured when the size of the pelvis 
is being gauged. The diameter between the widest points of the iliac 
crests — the intercristal diameter — is also of importance (Fig. 3). 
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The ischium forms part of the lateral wall of the true pelvis. Below 
it terminates in the ischial tuberosity, whilst about the middle of its 
posterior margin is the ischial spine. 

In many dried pelves it will be observed that on each inside lateral 
wall there runs a bony ridge from the ileo-pectineal eminence to the 
ischial spine. This ridge divides the lateral wall into an anterior and 
posterior inclined plane. At one time great importance was attached 
to these inclined planes in the mechanism of labour {vide p. 339). 
To-day only if the pelvis is narrowed laterally are these ridges and 
inclined planes regarded as of much significance. 

The os pubis, with its fellow of the opposite side, forms the front 
portion of the true pelvis. The line of junction — the symphysis pubis — 
is a joint w’hosc structures soften and expand to a small extent during 



Symj)h.vMB Pubis 

Fm. 1. — l^elvis Bhown from Front. 


pregnancy and labour, thus rendering easier the escaj)e of tluj fcnlal 
head (y). 121). The uy)y)er part of the jnibis fuses with the ilium by 
means of its suy)erior ramus, whilst below it unites with the ischium 
by means of its descending ramus. This, with the ascending ramus of 
the ischium, completes the jjubic arch, which foi*ms the front and yiart 
of the lateral margin of the pelvic outlet. 

The Sacrum. — This forms, with the coccyx, the y)ostcrior wall of 
the bony pelvis. It is corny )osed of five fused vertebrae. The anterior 
and uy)y)er margin of the sacTuin is y)roniinent and bulges forward as 
the j)Osterior margin of the yjelvic brim — the sacral promontory. It is 
of y)aramount importance in the obstetrical anatomy of the y)elvis. 

The sacrum is concave from above downw ards and from side to side. 
It unites with the ilium on either side at the sacro-iliac joint, the 
structures of which soften during pregnancy {vide p. 121). 

The t.^occYX. — This small bone (formed of four fused vertebrae) 
is jointed to the sacrum. During expulsion of the child a certain 
backward rotation occurs owing to the softening of the articular 
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structures incidental to pregnancy. This backward movement allows 
of an increase of the pelvic outlet. 

Inclination of the Pelvis. — When the woman is in the erect 
position the anterior superior spines and the pubic symphysis are in 
the same vertical plane. Approximately this position can be reproduced 
by jilacing the bony pelvis so that the anterior superior spines and the 
front of the pubic symphysis are simultaneously touching a flat vertical 
surface^ — e.g, a wall. 

In the erect position the plane of the pelvic brim forms an angle 
of 50 to (50 degrees with the horizon — it is, however, subject to great 
variations (pp. 512, 514, 525). 

Planes of the Pelvis. — For convenience in describing the position 
of the presenting part of the child at any stage of labour, the pelvic 
cavity is imagined to possess certain planes : (1) the plane of the 



J^'io. 2. — Pelvis shown from Behind. 


brim, or superior strait ; (2) the jflanc of the outlet, or inferior strait ; 
and (5) the maximum plane of the cavity. 

The of the brim bounds the cavity of the true pelvis above. 

It is roughly shaped like a heart, with a rounded projection behind, 
corresponding to the sacral promontory. It is bordered behind by 
the sacral promontory and ala^, laterally by the ilio-pectineal lines, 
and in front by the horizontal rami and upi>er margin of the symphysis 
of the ]jubes. The term plane as aj^plied is somewhat of a misnomer, 
bec*ause the lateral margins are at a slightly lower level than its centre. 

As we have seen, the i)lane of the brim forms an angle of 50 to 00 
degrees with the horizon. 

The plane of the outlet is bounded behind by the tip of the coccyx, 
laterally by the great sa(To-sciatic ligaments and tubera ischii, and 
ill front by the lower margins of the pubic arch. Even more than 
the ])lane of the brim, it is not a flat plane, for the coccyx and the 
lower margin of the pubic symphysis are at a higher level than the 
tubera ischii. 

The lower margin of the pubic symphysis lies at a lower level than 
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the tip of the coccyx, to the extent that the antero-posterior diameter 
of the outlet forms an angle of 10 degrees with the horizon. 

The maximum plane of the cavity corresponds to the part of the 
cavity that possesses the largest area. It extends between the second 
and third sacral vertebrae behind, to the middle of the pubic symphysis 
in front. 

Axis of the Pelvis. — The axis of the bony pelvis is the imaginary 
line joining the central points of all the imaginary antero-posterior 
diameters of the pelvic canal. With the soft parts in situ in the living 
subject the axis of expulsion of the child is curved so that in its up^ier 
part it passes downwards and backwards ; its middle part passes 
downwards ; whilst its lower portion sweeps downwards and forwards. 
When this is dilated in labour it is thus a curved line which passes 
along the centre of the pelvic canal from brim to vaginal outlet (p. 36). 


Measurements of the Pelvis 

Successful obstetrics necessitates a measurement of the bony pelvis* 
so that any diminution in size below the normal can be gauged. One 
of the most important causes of difficult labour is i)elvic contraction. 
By careful measurement in pregnancy, dystocia can be anticipated 
and prepared for by means to be described in subsequent chapters. 

The size of the pelvis is gauged by external and internal measure- 
ments, and by radiography. 



Fig. 3. — Diamet<'T8 of False Pelvis and of Pelvic Prim. 

External Measurements, — The diameters that are measured 
externally are the (1) interspinous ; (2) intercristal ; (3) external 

conjugate ; (4) intertrochanteric. These measurements are made by 
an instrument called a jielvimeter (p. 522). 

The interspinous diameter is the distance between the anterior 
superior iliac spines (A.S.S.). Its length is 10 inches (25*0 cm.) 
(Fig. 3). 
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The intercristal diameter is the distance between the widest points 
of the iliac crests. Its length is 11 inches (27-5 cm.) (Fig. 3). 

The exierTwl conjv^ate diameter is the distance between the upper 
margin of the symphysis pubis and the tip of the spine of the last 
lumbar vertebra. Its length is inches (19 cm.). By subtracting 

inches (9 cm.) from the measurement thus made one obtains 4 
inches (10 cm.), the approximate size of the antero-posterior diameter 
(conjugate) of the brim. Obesity and variations in thickness of bones 
tend to nullify this measurement, so it 
is only of secondary value in calculating 
the capacity of the pelvis. 

The intertrochanteric diameter is the 
distance between the tuberosities of 
the ischia. 

Internal Measurements. — ^These 
measurements concern the true pelvis 
and are given in terms of the diameters 
of the skeleton. Some of them are of 
special clinical value, and their sig- 
nificance and the method of obtaining 
them will be given in a later chapter 
(Chapter XXX). In life the covering 
of soft parts encroaches on all the bony 
diameters. 

The diameters of the true bony 
pelvis are usually described : (1) at 

the brim ; (2) at the cavity ; (3) at the 

outlet. ^ — Diameters of True Pelvis. 

Diameters of the Brim (Fig. 3). — 

The antero-posterior or conpigata vera (C.F.) is measured from the 
sacral promontory to the upper margin of the symphysis pubis. Its 
length is to 41 inches (10-fi to 11-2 cm.). 

The transverse diameter is measured between the widest points on 
the ilio-pectineal lines. It lies much nearer the promontory than the 
pu})es. Its length is 5 to 5^ inches (12*5 to 13-1 cm.). 

The oblique diameters are measured on each side between the 
sacro-iliac synchondrosis of one side and the ilio-pectineal eminence 
of the opposite side. That from the right sacro-iliac joint is called 
the right oblique ; that from the left sacro-iliac joint, the left oblique, 
diameter. Their length is 41 to 5 inches (11-2 to 12-5 cm.). 

Diameters of the Cavity. — These are measured at the level of 
the maximum i)Iane of the cavity. The antero-posterior is thus 
measured between the second and third vertebrae of the sacrum and 
the centre of the posterior surface of the pubes. 

The diameters of the cavity all measure 4| to 5 inches (11-2 to 
12-5 cm.). 
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Diametbbs of the Outlet. — ^The antero-posterior diameter passes 
between the tip of the coccyx and the centre of the lower margin of the 
symphysis. Its length is 6 inches (12 -5 cm.), though this is increased 
by ^ inch (1*2 cm.) during labour by the backward rotation of the 
coccyx. The transverse diameter is measured between the inner surfaces 
of the tubera ischii. Its length is 4 inches (10 cm.). 

The following Table is a summary of the measurements of the 
pelvic diameters : — 



Tahi.e of Measurkments. 

In Inches. Centimetres in Brackets. 

(\nijiigate. 

Oblique. 

Transverse. 

Brim 

41 to 4i* (lO htolJ -2) 

4^ to 5 (11-2 to J2 5) 

.5 to r.J (12-5 to i:m) 

1 C'avity 

4J „ 5 (11-2 .. 12-5) 

4^ „ 5 (11-2 „ 12 5) 

4i 5 (11-2 J2 r>) 

! Outlet 

5 „ (12-6 „ 13-7) 


4 ,,41(10 „ 10-6) 





. _ _ 


• Obstetrical conjugate. t Coccyx turned luick. as in labour. 


MOBILITY OF PELVIC ARTICULATIONS 

This subject is fully discussed in the opening paragraphs of 
Chapter VI, in which the softening of the joints and increased 
capacity of pelvis, the result of pregnancy, are descTibed. 

EXTERNAL GENITAL ORGANS— VULVA AND PERINEUM 

The external genital organs or vulva of the female (Fig. 5) consist of : 

Mons Pubis or Veneris. 

Labia Majora. 

Labia Minora. 

Clitoris. 

Vestibule and External Urethral Meatus. 

Hymen and Vaginal Orifice. 

Perineum. 

Mons Pubis or Veneris. — This is a pad of fat which lies in front 
of the pubes and is covered by skin containing crisp wavy hair. In 
men the pubic hair passes upwards in a tapering line towards the 
umbilicus, but in women it is confined to the mons. Sometimes, 
however, in women the male arrangement is found. Below, the mons 
veneris passes into the labia majora. 

Labia Majora. — The labia majora consist of rounded elongated 
folds of skin projecting downwards and backwards from the mons 
veneris. In front they fuse in the anterior commissure, whilst behind 
they unite in the middle line in front of the anus to form the posterior 
commissure. The latter is usually indistinct, and in women who have 
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borne children it is, as a rule, absent. The labia majora are in contact 
whilst the legs are together. Their inner surfaces are covered by moist 
skin, their outer surfaces with hair. 

Labia Mikoba. — These are only exposed completely when the labia 
majora are separated. They are two thin folds of skin running down- 
wards and backwards on each side just within the larger labia. They 
are covered by moistened skin and often project by their free margin 
beyond the labia majora. This free margin is usually ridged and seiTated 
like a saw. Above and in front the labium minus on each side divides 
into two narrow folds. The upper of these passes over the clitoris to 


Prepuce — 
Vestibule — 
Labium minus 

Vagina 



(Jlitoria 

Frenum 

Labium majus 

External urethral 
meatus 


Fo'irehette 


Anus 


Fig. 5. — Female External Genital Organs. 


join the corresponding fold from the other labium minus — prepuce of 
the clitoris. The lower portion unites with its fellow from the opposite 
side under the clitoris — frenum of the clitoris. The labia minora fuse 
across the middle line behind the vagina to form a fold which is thrown 
into a sharp ridge when the labia are separated— /owrc/ie/ie. This 
usually disappears after the birth of the first child. Between it and 
the vaginal orifice is situated a boat-like depression — fossa navicularis. 

Clitoris. — This organ corresponds to the penis of the male, and 
in its general structure resembles a miniature phallus. It lies in the 
mid-line just below and behind the mons and anterior commissure. 
It hangs free as a small elongated organ ending like the penis in a 
rounded glans. On dissection this can be shown to be continuous with 
a thin elongated band of erectile tissue which passes downwards and 
backwards under the mucous membrane of the vestibule and then 
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separates into two bulbous masses of the same class of tissue which lie 
on either side of the vaginal orifice. These are called the hulbi vestibuli 
(Fig. 7) and correspond structurally to the bulb of the male urethra. 
Their forward prolongations unite to form the band of erectile tissue 
that bends forwards to expand into the glans of the clitoris. This 
band is called the pars intermedia and corresponds with the corpus 
cavernosum urethrae of the male. 

Vestibule and Exteenal Ueethral Meatus. — ^All the structures 
internal to the labia minora are covered by mucous membrane, the line 
of junction between skin and mucosa being the inner margins of the 
lesser labia on each side, the lower margin of the frenum in front and 
the anterior edge of the fourchette behind. 



a. Vulva of Infant, 6. Vulva of Adult Virgin, c* Vulva aftor Marriage. 

Fio. 6, 


The vestibule is the triangular surface whose apex is above at the 
clitoris and whose base is below at the anterior line of attachment of 
the hymen. On each side it extends as far as the labium minus. It is 
about one inch long. At the centre of its base the urethra opens on a 
small elevated surface of mucous membrane — external urethral meatus. 
In the natural condition the vestibule is concealed by the labia, and it 
is folded on itself so that it forms a narrow slit passing from behind 
forwards towards the clitoris. 

Hymen and Vaginal Orifice (Figs. 5, 6). — The hymen is an 
incomjilete septum of mucous membrane which closes over the 
vaginal orifice. It is formed of two lateral folds like diminutive labia, 
which are united above and below. When the legs are apposed they 
lie against one another, and in this way the narrow opening of the 
vaginal orifice is closed. 

The vaginal orifice in the virgin is a small longitudinal slit running 
from behind forwards. Its size and shape vary in different individuals, 
depending on the state of the hymen. Usually it is a small single 
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opening. In some cases it is perforated by several openings — 
cribriform hymen. In abnormal cases the hymen may be imperforate. 

With the consummation of marriage the hymen is stretched or 
torn, and in the latter case its remaining tags are called caruncvlcR 
myrtiformes. This is always the condition of the hymen in parous 
women. 

From the medico-legal standpoint it should be remembered that 
coitus does not alwaj^s cause rupture of the hymen, for penetration 
and actual conception can occur as the result of a stretching of the 



Kig. 7. — Deep Dissection of Pelvic Floor. 

A. clitoris. D. Uiethra. ii. Lrvatoi Aiii. 

B. Bull)! Veatibuli. E. Orillcc of Vagina. I. (lluteiiB Maxiimis. 

C. Crus (’litoridifi. V, Transversiis JVrmei. J. BartlioLiirs (Tlaiid. 

(i. IViiiionl Body. 

hymen merely. In other cases concejition has occurred with an 
imj)erforate hymen. ^ 

Perinettm. — From the obstetrical and gynaecological standpoint 
the perineum is defined as the wedge-shaped area intervening between 
the lower end of the vagina and the rectum. 

Bartholin’s Glands (Fig. 7). -These are a pair of small bean-shaped 
glands lying at the sides of the lower end of the vagina and overlapped 
by the lower end of the bulb of the vagina. They are the homologue 

^ Two of the authors (Munro Kerr and Hendry) witnessed a case of early pregnancy in 
which the hymen showed no perforation w'hatsoever, but on examination under aneesthesia 
there was discovered a small opening just within the meatus of the urethra — through this 
opening a probe could be passed into the vagina. The medico-legal imjxirtance of such a 
condition is obvious. 
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of the Cowper glands in the male. Their structure is that of a com- 
pound racemose mucous gland, the gland spaces being lined by a 
columnar epithelium. The gland can be felt only if it is enlarged 
by tumour growth or inflammation. The duct is narrow and opens 
on the inner side of the labium minus near its posterior end. The lining 
of the duct is formed by stratified epithelium except in its deeper 
part, where it consists of a single layer of columnar cells. 



CHAPTER II 


ANATOMY OF THE REPRODUCTIVE Omkm~{continued) 

INTERNAL ORGANS OF GENERATION 

T he internal genital organs of the female are : (a) Vagina ; 
{b) Uterus ; (c) Uterine or Fallopian Tubes ; (r/) Ovaries. 

VAGINA 

The vagina is not a straight canal but is curved like an open S. 
It extends upwards and backwards from the vulva approximately 
parallel to the plane of the pelvic brim — i.e. it makes an angle of about 
50 degrees with the horizon when the subject is in the erect position 
(Fig. 9). The vaginal walls are anterior and posterior, and these are 
normally in apposition, so that the canal is really a transverse or 
H -shaped slit traversing the pelvis (Fig. 8). The lower end of the 
canal is somewhat narrower than the upper end, which expands to 
receive the vaginal portion of the cervix uteri. This projects downwards 
and backwards into the vagina, carrying with it a cone-shaped covering 
of mucous membrane from the invaginated vagina. 

The annular fossa in the vaginal vault which surrounds the cervix 
is divided for purposes of description into four regions or fornices — 
anterior fornix, posterior fornix, and right and left lateral fornix. This 
description is convenient for denoting the position and relationship of 
the structures felt through the vaginal vault during an examination 
with the fingers. A structure is said to be felt through the anterior 
fornix if it is felt when the fingers are pressed upwards in this region, 
and so on. Because of the manner in which the cervix is inserted 
into the vaginal vault, the posterior fornix seems to be deeper to the 
examining fingers than the anterior fornix. 

Relations of Vagina. — In front it is related in its upper part to 
the bladder, which is here close up against the vaginal wall, though the 
two structures can be easily separated. In its lower part the anterior 
vaginal wall is closely related to the urethra, whi6h is actually imbedded 
in the muscular wall of the vagina (Figs. 8, 9). 

Behind, the vagina is related in its upper third to the pouch of 
Douglas. The finger j)laced in the posterior fornix is separated from 
the peritoneal cavity only by the thin septum formed by vaginal wall 
and peritoneum. In its middle third it is related to the rectum; 

13 



14 


OBSTETRICS AND GYNAECOLOGY 


normally the vagina strips easily from the bowel. In its lower third 
it is related to the perineal body (Fig. 9). 

Laterally, the vagina is related at its vault to the connective tissue 
which surrounds the portion of the cervix above the vagina. Just 
above the lateral fornix the ureter on each side courses forward and 
inward and downward in this connective tissue towards the trigone 
of the bladder (Figs. 9, 20). The lateral wall of the vagina is related 
to the levator ani muscle — these muscles support the vagina. 

Stbucturb of Vagina. — The lining walls of the vagina are rugose ; 

a longitudinal fold traverses the 
anterior and posterior walls in 
the middle line. From the cen- 
tral folds subsidiary transverse 
folds extend outwards to en- 
circle the vagina. These folds 
are more marked in the infant 
and in the nulliparous woman 
than in the woman who has 
had children. They are often 
most marked low down on the 
anterior wall. 

The canal of the vagina is 
lined by squamous epiihelimn 
continuous, below, with the 
squamous ejathelium of the 
vulva and, above, at the ex- 
ternal os of the cervix, with 
the glandular epithelium of the 
uterus. The vaginal mucosa 
contains no glands ; despite 
this the walls are always moist, being lubricated by the secretion 
which trickles down from the uterus and by a fluid which transudes 
through the vaginal walls. 

External to the mucosa the vaginal walls are fibromuscular. The 
muscle fibres are of the unstriped variety. 

The vessels, lymphatics and nerves of the vagina are described 
on a later page. 

UTERUS 

The uterus or womb is the child-bearing organ. It is shai)cd like 
a pear flattened in front, the larger end of the pear being uppermost — 
the ccyrpus or body — where it projects free into the peritoneal cavity. 
The narrow end of the pear is below ; it is somewhat cylindrical in 
shape and it projects into the vaginal vault — the cervix or neck. 
Between body and neck there is a distinct area — the isthmus. 

The uterus occupies a central position in the pelvis, with its upper 


TJretlirii 
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Fia. 8. — ^Ilorizonlal Section through the 
Urethra, Vagina and Anal Canal, a short 
distance above their terminations (Henlc). 
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end just below the plane of the pelvic brim and its lower end at the 
level of the ischial spines. Its anterior surface rests on the bladder. 
The organ enjoys a considerable latitude of movement in health. For 
example, when the bladder distends it is lifted upwards and backwards, 
but when the pelvic colon distends it is pressed downwards and 
forwards. Likewise the uterus moves up and down with the pelvic 
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Ihickness is 1 inch (2*5 cm.). The thickness of each wall is ^ inch 
(1*2 cm.). From this it is apparent that the total length of the cavity 
is inches (6-2 cm.). All measurements are fractionally greater in a 
woman who has borne a child. 

Corpus Uteri — Body of Uterus 

The anterior surface of the body is less convex than the posterior, 
and the upper end is wider than the lower end, which narrows towards 
the cervix. The external length of the body is 2 inches (5 cm.) ; the 
length of its canal is inches (3*7 cm.). 



]ytthpermi8bion Jmm Cunningfiani’s ’* Manual of /^radical A natomy.*' 

Fig. 10. —Left Side Wall of Female Pelvis to show 
position of Uterus and the Ovary. The ovary is much 
scarred owing to the shedding of ova. 


Relations. — The Fallopian tube opens into the body on each side 
just below the upper cornu. The part above the tubal insertions is 
called the fundus. Just below and in front of the tube on each side 
the round ligament is attached, and behind, at about the same level, 
the ovarian ligament (Figs. 10, 11). 

In front and below, the body lies against the upper free part of the 
bladder ; between the two organs is the utero-vesical pouch of peritoneum. 
Behind and above, the body is related to small bowel and sometimes 
to a coil of large bowel. 

At its lower end the body passes into the cervix at the isthmus. 

Structure. — The body has a covering of peritoneum. Internal 
to this is the muscular wall, while on the inner aspect of the muscle is 
the mucous membrane lining the cavity. 

The peritoneum invests the body completely except along the sides, 
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where it is carried oft the womb as the two leaves of the broad 
ligament. 

The Muscvlar Wall , — This forms the main mass of the titerus. It 
consists of unstriped muscle fibres supported by a basis of connective 
tissue. In the pregnant uterus the muscular fibres have been described 
as arranged in three layers : (a) an outer, in which they run longitudin- 
aUy ; (b) an intermediate, in which they run irregularly (in this layer 
the main venous sinuses of the uterine wall course during the pregnant 
state) ; (c) an inner, in which the fibres run circularly. This layer is 
specially developed round the orifices of the Fallopian tubes and the 
internal os. 

The cavity of the body in the resting uterus is a potential space 
dividing the body into an anterior and posterior wall which are ordinarily 
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P'lc. 1 1 . — The UtcriiH, the Uterine Tiihea, the Ovaries, the Broad Ligaraoiita, 
and the upper part of the Vagina, seen from behind. The posterior wall 
of the ut<‘rine cavity has been removed, and the left utorino or Fallojiian 
tube and the upper part of the vagina have been opened. 


apposed, as seen in a longitudinal sagittal section. On coronal section 
the cavity is triangular, with the angles formed by the two tubal 
ojienings above and the internal os below, where the canal narrows into 
the cervix. The cavity at the up^ier angles passes outwards towards 
the tubes. The two lateral aieas of the body at this level are called 
the cornua (Fig. 11). 

Mucous Membrane or Endometrium . — This lines the cavity of the 
body. At its upper end it is continuous with the mucous linings of the 
Fallopian tubes, whilst below it is continuous with the mucous lining 
of the isthmus. 

The endometrium is a soft pinkish tissue about inch (2 mm.) in 
thickness in the pre -ovulation phase. During the reproductive life 
of a woman, except during the periods of pregnancy and lactation, 
the mucosa is in a constant state of ebb and flux in response to the 
changes which characterise the menstrual cycle. These cyclic changes 
will be described in a later chapter. Here we will limit our attention 
to the pre-ovulation phase (p. 46). 
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The mucosa is composed of stroma and epithelium (Pig. 12). The 
stroma consists of loosely arranged spherical and spindle-shaped cells 
which may be considered as a form of embryonic connective tissue, 
but which also has been described as l5miphoid tissue. These stroma 
cells are united by branching protoplasmic j)rocesses between which 
are intercellular spaces filled with lymph. The blood-vessels coursing 
through the stroma run towards the surface from the muscular wall 
of the uterus. It is interesting and significant to note that the vessels. 



Fi(j. 12. — Microscopic Aj>j)curajuc of l^ndoiiictriuirK 


except in the deejier layers of the mucosa, where they emerge from the 
muscle, are completely unprovided by the supporting elements which 
even small vessels possess in other parts of the body. They have no 
muscle or fully formed fibrous tissue. They are, in fact, merely 
capillaries, with a certain amount of condensation of the soft stroma 
round them. This arrangement, however, is only temporary, for, 
during menstruation, and in early pregnancy, the vessels can open 
readily by a teasing apart of their walls to allow of a free exit of the 
blood into the surrounding areas. The peculiar structural character 
of the stroma, in fact, is devised for the purpose of ensuring an 
immediate suffusing of any part of the mucosa in which an ovum is 
implanted with a liberal supply of blood. 
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The epithelium consists of columnar ciliated cells. It covers the 
entire surface and projects down into the mucosa in the form of simple 
tubular glands. The epithelium of the glands is not ciliated. The 
glands pursue a course more or less at right angles to the surface. 
Some of them extend as far as the muscular wall and end in slightly 
expanded terminations among the more superficial muscular fibres. 
The gland ends have an envelo}X5 of stroma. When the glands are cut 
clean across they show under the microscope as circular spaces. When 
cut in their length they show as elongate tubes usually somewhat 
tortuous. (For the description of the cyclic changes in the glands 
and stroma, see p. 46, and for the secretion from the glands, see p. 48.) 

In the mfant there are few glands. The epithelium covering the 
mucous membrane of the uterus is for the most part fiat, with here 
and there small superficial depressions representing primitive glands. 
It is not till the approach of puberty that there takes place a rich 
development of glands by numerous invaginations from the surface 
epithelium. 

Cervix Uteri 


This is the lower part of the womb, commencing above at the 
isthmus, and ending below in a cone-shaped portion which projects 


into the vaginal vault. Its total 
length is 1 inch (2*5 cm.). 

The cervix is divided into 
two ])ortions : (a) supravaginal : 

(h) vaginal (Fig. 13). 

Sttpravaginal Portion. — This 
is cylindrical in shape. In front it 
lies against the bladder, to which 
it is loosely attached. Behind, the 
supravaginal cervix is covered by 
peritoneum and is related to the 
pouch of Douglas. Laterally it is 
related to the musculo-connective 


BODY 



tissue in which the uterus is im- Fk;. i;i.—Nhowins how the Uterus is divided 

I u I , . mi i. and the area oeciipied by the isthmus. 

bedded — Ihe ureter ^ 

on each side passes downwards, forwards and inwards in this 
connective tissue to the bladder. The ureters converge as they pass 
forward, and whilst behind they are about £ inch (1*9 cm.) from the 
cervix, further forward they are as near to it as \ inch (1-2 cm.). 

Vaginal Portion. — In the nullipara the vaginal portion is small 
and cone-shaped, the narrow end being below, where it terminates 
in the circular external os. In a parous woman the vaginal cervix is 
larger and the os is opened out transversely so that it possesses an 


anterior lij) and a posterior lip (Fig. 14). At the same time there is 
often in such women a tear extending from the os outwards into 
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the cervical tissue on one or both sides. It should be remarked, 
however, that it is possible for a woman to have a full-time baby with 



Fig. 14. — ulliparoiis and Parous Cervix. 


few or no signs in the cervix to distinguish it from the nulliparous 
condition, a fact which may sometimes be of medico-legal im])ortance. 
The cavity of the cervix is circular on transverse section. When 

cut longitudinally it is found to 
be spindle -shai)ed, narrowing above 
and below at the internal and 
external os respectively (Fig. 11). 

Fibrorrmscvlar Wall of Cervix , — 
The cervix contains a larger relative 
admixture of fibrous tissue than the 
body, and for this reason it is firmer 
in consistence than the body. The 
cervix does not require such a rich 
provision of muscular tissue, for 
during labour its dilatation is 
largely passive in nature. 

Mucous Membrane of Cervix . — 
The canal of the cervix is lined by 
(a) a glandular mucous membrane. 
"J^he vaginal surface of the (cervix 
is covered by a caj) of (6) squamous 
epithelium continued on to it from 
the epithelial lining of the vagina. 
This latter mucous membrane re- 
quires no special description. 

The mucous membrane lining the 
cervical canal is composed of a 
stroma of connective tissue covered 
by a layer of columnar epithelium 
and supporting a number of glands. 
The stroma is more fibrous and therefore denser than the stroma of 
the endometrium. The epithelium that lines the surface and the 
glands consists of long, thin, columnar cells closely packed together 



Fjo. 15. — Microscopic Structure of GJand 
of Cervix and covering Epithelium. 
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with their nuclei close up against the basal portion of the cells. 
To this type of epithelium the name of palisade epithelium is given 
{Fig. 15). The epithelial cells covering the summits of the folds of the 
mucosa are ciliated. The cervical glands are racemose, the acini of 
each gland opening on the surface by a single duct. The secretion 
from these glands is described elsewhere (p. 123). 


Isthmus Uteri 

The illustration here presented (Fig. 16) is taken from Stieve’s ^ 
monograph on the cervix. He and Prankl ^ have demonstrated that 



Fid. 1(). — CVrvix and Lsthinus of a Soventoon-yoar-old 
Miiidi'ii Sixteoii Days aftor the Last Menstrual Period. 

(x3*6.) 

As a result of fixation the wall of tlu' istliiniis lias shrunk so tliat 
the canal of the isthmus appeals wider than it is aetnally. (Stieve.) 

this particular area has special anatomical features even in the young 
nulliparous woman ; further, that it is this area that becomes stretched 
out in the later weeks of pregnancy and labour, and becomes the 
‘‘ Lower Uterine Segment.” Its lower boundary is clear-cut from the 

^ Der Halsieil der nienscMichen Oebdrmutter, Leipzig, 1927. 

® Journ. Obst, and Oyn.^ Brit, Emp,, 1933, vol. xl., p. 397. 
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cervix, but its upper limit is not so sharply defined. In the non-gravid 
adult it has a depth of 4 to 6 mm. The epithelium covering is very 
similar to that of the body, but the cells are a little flatter, the nuclei 
are relatively larger and the glands are less abundant. During the 
premenstrual phase of the menstrual cycle (p. 47) its mucous membrane 
does not become so swollen nor do the glands become so tortuous. 
The proportion of fibrous to muscular tissue is relatively greater than 
in the body, it contains few blood-vessels, and lastly, the glycogen 
content of the cells is low as compared to that of the body. It 
is an unsuitable site for the imbedding of the zygote (placenta 
prsevia, p. r)73), but a peculiarly suitable area in which to perform 
Csesarean section (p. 726). 

The blood-vessels, lymphatics and nerves of the uterus are described 
on a subsequent page. 

FALLOPIAN OR UTERINE TUBES 

The Fallopian tubes or oviducts convey the ova from the ovary 
to the uterus and they transmit the sperm-cells upwards to meet the 
descending ova. It is probable that fertilisation normally occurs in 
the Fallopian tube. 

They extend, one on each side, from the cornua of the uterus outwards 
for a distan(^e of 4 or 4^ in(!hes (10 or 1 1 cm.). The course of the tube 
is not straight but tortuous. Thus at first it passes outwards. It then 
turns backwards and downwards and inwards, jiartly encircling the 
ovary. The terminal end of the tube often abuts against the surfa(*o 
of the ovary (Figs. 10, 11). 

The tube is situated within the iqiper edge of the broad ligament 
during the first part of the course. When it turns backwards it leaves 
the broad ligament, though it carries with it a ])eritoneal investment 
derived from the posterior layer of this ligament. 

For description the tube is divided into four portions : (a) inter- 
stitial ; (h) isthmal ; (c) arnpullary ; (d) iimliriated. The interstitial 
portion is the part which channels the uterine cornu. The isthmal 
portion (isthmus) is the narrow jiart immediately beyond the uterus. 
The arnpullary portion (ampulla) lies beyond the isthmus. It is the 
widest part of the tube. TlYio -^ mbriated end (infundibulum) is the 
outermost end of the tube. It opens directly into the peritoneal cavity 
by an ostium surrounded by a loose radiating series of fimhrice, or 
tapering tags of mucous membrane. By this arrangement the 
abdominal ostium is enlarged to its widest limit to facilitate the 
reception of the ova as they are detached from the ovary. One of 
the fimbrise is longer than the others and is attached to the outer 
surface of the ovary (fimbria ovarica). Associated with one fimbria 
is often found a small cyst (Hydatid of Morgagni). 

The tube consists of a muscular channel lined by mucous membrane. 
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Its isthmal and ampuUary portions are invested with the peritoneum 
of the broad ligament, which is related to the tube somewhat like the 
mesentery of the bowel and for this reason is called the mesosalpinx. 

Muscular Wall. — The interstitial portion is surrounded by the 
unstriped muscular tissue of the uterine cornu which it channels. The 
unstriped muscular tissue in the free portion of the tube is arranged in 
two layers : (a) an outer longitudinal ; (b) an inner circular. 

Mucous Membrane.— When cut in transverse section the tube is 
found to be lined by a mucous membrane composed of a connective 
tissue stroma covered 
by a columnar ciliated 
epithelium. These two 
elements are similar in 
their characters to the 
corresponding structures 
in the endometrium. 

The tube lumen is not 
circular, the mucous mem- 
brane being raised in a 
series of folds whi(;h })a8S 
the entire length of the 
tube from uterus to 
fimbriated end. The ap- 
I)earances thus presented 
are revealed in their sim- 
j)lest form if a transverse 
section is made across the 
interstitial x)ortion of the 
tube. Tt is then noticed 
that the lumen is stellate, 
the mucosa being raised 
into four or five simple 
ridges. A similar arrange- 
ment is present in the 
isthmal portion. In the ampulla a very remarkable appearance is 
presented on transverse section. The tube lumen is now greatly 
increased in size and it is occujned by a com^dicated series of 
branching mucous folds and processes which j^roduce an intricate 
arborescent structure. Examination, however, reveals the fact that 
there are again four or five primary folds ^ and that the elaborate 
structural characters are due to the rich branching and division 
which each primary fold possesses (Fig. 17). 

At the outermost end the fimbriae in their turn consist of the 
outward projection beyond the ostium of the branching folds of 
the ampulla. 

There are no glands in the tube ; the spaces between the mucosa 



Fig. 17. — Transverse Section of Ampulla of 
Fallopian Tube. 
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processes are really continued as channels throughout the whole 
length of the tube. 

The cilia of the tube move in such a way as to maintain a constant 
stream of fluid from peritoneal cavity towards uterus, and in this way 
an ovum discharged from the ovary is carried automatically on the 
moving stream to the uterus. It is possible that the peristaltic con- 
traction of the muscle walls of the tube has a certain influence in the 
same direction. 

The blood-vessels, lymphatics and nerves of the tubes will be 
described subsequently. 

OVARIES 

The ovaries or egg-producing organs are two almond-shaped bodies 
measuring 1| inches (3-7 cm.) by f inch (2 cm.) by | inch (1-2 cm.). 
The ovary on each side lies up against the side wall of the true pelvis 
just below the brim and behind the broad ligament, to which it is slung 
by a short fold of peritoneum — mesomrinm. The position of the ovary 
varies somewhat in different individuals and in the same individual at 
different times. It shares in any movement of the broad ligament 
and uterus. The structures that maintain the statics of the ovary are 
the broad ligament and mesovarium. The pelvic end of the broad 
ligament is sometimes called the suspensory ligament of the ovary. 
The ovary is slung in place also by the ovarian ligament, a rounded cord 
of fibro-muscular tissue which extends from the upper end of the lateral 
wall of the uterus, just below and behind the tube, to the inner or 
uterine pole of the ovary. This structure is recognised by its whitish 
appearance. In addition the oviirian fimbria of the tube is fixed to 
the outer or tubal pole of the ovary. On the average the ovary lies 
with its long axis vertical (Figs. 10, 11). 

Up to puberty the surface of the ovary is smooth and shining. 
After the commencement of menstruation the surface beconies 
roughened and puckered by the repeated rupturing of the follicles with 
the escape of the ova, and this puckering increases with years. With 
the termination of reproductive life and the cessation of menstruation^ 
at the age of forty -five or thereby, the ovaries shrink until in the old 
woman they are small, shrivelled organs. 

The surface of the ovary is bhiish white in colour, and at the line 
of attachment to the mesovarium — the hilum — the whitish colour is 
replaced by the dull colour of the peritoneum. This line of attachment 
is usually called the white line. 

The ovary is divided into three regions : (1) the hilum ; (2) the 
medulla ; (3) the cortex. 

1. Hilum. — The small area which adjoins the mesovarium and whicjh 
receives the twigs of the ovarian vessels, lymphatics and nerves 
which enter from the broad ligament. In addition it contains some 
scattered tubules — rete ovarii — the significance of which will emerge 
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later. The hilum possesses connective tissue and some unstriped 
muscle fibres continuous with the similar structures of the broad 
ligament. 

2. Medulla. — This subtends the hilum as a semilunar area enclosed 
by the cortex. Its structure is similar to that of the hilum. 

3. Cortex of the Ovary. — ^This is the specialised functioning part 

of the ovary, for it contains the epithelial structures on which the 
activities of the ovary depend. It forms the main mass of the organ. 
It is composed of (a) connective tissue or stroma ; (6) epithelial 

structures. 

The connective tissue stroma consists of closely packed fibres 
which form a dense matrix for the vessels and Graafian follicles. Just 
under the covering epithelium it is thickened to form the tunica 
albuginea, a dense connective tissue layer which encloses the ovary 
and the presence of which gives the whitish colour to the surface of 
the organ. 

Epithelial Structures. — ^These are : — (a) The germinal epithelium 
(Fig. 18) — a sheet of cubical cells one layer deep which covers the 
free surface of the ovary as far as the hilum, where transition into the 
endothelium of the peritoneum takes place, {b) The interstitial gland 
of the ovary — this consists of patches of epithelial cells scattered 
irregularly throughout the stroma which are inconspicuous in the 
human (in some of the lower animals — e.g. the rabbit and rat, a great 
part of the ovarian cortex is formed by these large cells). The 
significance of the interstitial cells is discussed in the next chapter 
(p. 60). (c) The Graafian follicles — ^formed round the ova which they 
enclose and nourish throughout their ovarian existence. 

Graafian Follicles. — When the ovary is laid open a number of 
rounded spaces of varying size filled with a clear fluid are visible to the 
naked eye. These are the ripening follicles. The smaller follicles are 
unrecognisable by the unaided eye. In the infant ovary there are 
about 100,000 follicles, but by puberty this number has diminished 
to about 30,000. The Graafian follicle is studied in four stages : (a) 
the primordial follicle ; (6) the maturing follicle ; (r) the mature 
follicle ; {d) the corpus luteum (Fig. 18). 

Primordial Follicle. — This is the state of all follicles in the infant, 
and throughout life follicles in this stage can be seen. It is represented 
by large, clear, central, more or less spherical cell — the ovmt } — 
surrounded by a layer of flat cells. These young follicles are congregated 
more towards the surfiicje of the ovary. 

Maturing Follicle. — Follicles may commence the process of ripening 
before puberty, but, with rare exceptions, the maturation phenomena 
are never complete till after iniberty. 

During maturation the ovum becomes larger, but the major changes 
affect the cells that surround it. These enlarge, and at the beginning 
there is present a single layer of cubical cells encircling the ovum. 
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Proliferation of these cells occurs until they are several layers deep 
—membrarui granulosa cells (Fig. 18 (3)). At first the follicle is a solid 
mass of such cells enclosing the ovum. In time a collection of fluid 
gathers at one part of the mass — liquor folliculi — and as it increases 
in amount it displaces the ovum into an eccentric position in the 
follicle. The ovum then comes to be placed in a heap or disc of cells 
projecting into one side of the follicular cavity. This cellular disc is 
called the discus proligerus (Fig. 18 (4)). 
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Fig. 18. — Section of Cortex of Ovary, showing graduated Stages of Maturation of the 
Graafian Follicle (diagrammatic). 


1. Graaflan Follicle (primordial). DIbcub ProliKcruB containing Ovum. 7. 1 iniica Externa, 

2. Germinal Epithelium. o. Liquor Folliculi. 8. (>)rpa» LuLniin. 

3. Membrana (Tramilosa. 6. Tunica Interna. 9. Corpus Albieaus. 


There are changes in the adjacent stroma which accompany 
maturation ; these will be described under the next heading. 

All stages of the maturation process are discernible in the ovary 
at the same time. Some of the ‘follicles do not complete the process ; 
in them the ovum dies and the follicles shrink, becoming finally 
the corpora fibrosa. Folhcles which do not mature completely are 
called atresic follicles. Some observers believe that the cells of the 
interstitial gland are derived fiom the epithelial cells of such atresic 
follicles. 

Mature Follicle. — Complete maturation j)robably occurs only after 
puberty. As a follicle ripens it increases in size, due partly to the 
proliferation of the granulosa cells and partly to the increasing accumu- 
lation of liquor folliculi. A mature follicle is about ^ inch (8 mm.) in 
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diameter. The enlarging follicle enters more deeply into the cortex 
and, in course of time, comes to project as a rounded swelling on 
the surface of the ovary. 

The ovum during maturation increases in size until ultimately it has 
a diameter of about inch (0*2 mm.). The cytoplasm becomes 
granular and the nucleus occupies an eccentric position. The egg-cell 
now develops a cell -membrane. Enclosing the membrane is a clear 
space — the jperivitelline space — surrounded by another clear space — 
the zona pellucida — which is bridged radially by a series of fine fibrils. 
Outside this the immediately adjacent granulosa cells are arranged 
radially to form the zona radiata. Before the ovum is ripe for fertilisa- 
tion the extrusion of the polar bodies is carried out. 

With these changes in the epithelial elements of the follicle there 
are occurring at the same time special changes in the surrounding 
stroma, which becomes marked off roughly into two layers — ^the tunica 
interna and the tunica externa. The tunica interna, or the layer 
of stroma next the follicle, becomes progressively more and more 
vascular, giving to the follicle the characteristic congestion that 
denotes maturation. In addition, the stroma-cells of this layer en- 
large to form several layers of ei)ithelium-like cells, with a large, 
clear body similar in size and structure to the cells of the membrana 
granulosa. 

With the increase in size of the follicular cavity the follicle rises 
more and more towards the surface of the ovary, where it bulges in an 
area of deep congestion readily recognised by the naked eye as denoting 
tlie presence of a mature follicle. Strassman ^ has shown that during 
its early stage (up to 0*25 mm.) the growitig follicle at first descends 
from the surfece towards the hilus. Its subsequent rise towards the 
surface is associated with an eccentric growth of the theca interna 
and granulosa layers with the formation of a cone of tissue which always 
grows to tlic nearest point on the ovarian surface. This tropism is thus 
similar to that of the germinating seed in the soil. Strassman has 
found tliis process in all the mammalian orders which he studied — 
l>rimatcs, carnivora, rodentia and ungulata. When it reaches the surface 
the follicle becomes thinned out, especially on the superficial aspect, 
until eventually it ruptures at a point called the stignm. Through this 
the ovum escapes into the peritoneal cavity, surrounded by some 
granulosa cells. 

Corpus Lutkum (Fig. 18 (8)). — After the escape of the ovum the 
follicle passes on to develop the corpus luteui^. The stigma becomes 
cilosed with blood-clot. Within a few days after ovulation, if the 
follicle is cut across, it will be seen to be lined by a thin layer of 
greyish-yellow tissue- the luteinal tissue. Proliferation in the lutein 
layer is so ac;tive that the thin membrane becomes increased rapidly 
in thickness and in circumference. The result is that the yellow layer 

^ StraBsman, K. O. Amrr. Journ. Obftt. and Oyti., 1941, vol. xli., p. 36J1. 
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Fig. 19. — Section of Ovary, showing Two Primordial 
Follicles and Two Matxiring Follicles at DilTerent Stages. 
( X 100.) 



Fig. 19a. — Section through a (Convolution of a Corpus 
Luteiiin, showing at Level (a) the Large Luteal Cells and 
(h) the Theca Lutein Oils. ( x 100.) 
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becomes more and more convoluted, and the cavity within is encroached 
upon and eventually is represented by thin, narrow spaces, filled with 
a blood coagulum dipping outwards between the Internal convolutions. 
The average size of the fully formed corpus luteum is J inch (1-2 cm.) 
to § inch (1-7 cm.) in diameter. 

Under the microscope the lutein layer is seen to consist of large, 
closely packed polyhedral cells containing a large, clear nucleus. 
These cells are very similar in their size and in the way they are set 
side by side in mosaic-like fashion to the decidual cells which form in 
the endometrium during pregnancy. The cell-body contains a lipoid 



Fid. 19ii. — St'ftion of Ovary with Corpus Albicans. (x50.) 


substance called lutein, and, to demonstrate this, special methods of 
preparation of the tissue are required. 

In the past there has been considerable controversy in resi)ect of 
the histological derivation of the corpus luteum cells, and at one time it 
was very generally believed that they arose from the theca interna. 
In this view the cells of the granulosa layer were believed to be thrown 
off at dehiscence or to undergo rapid degeneration thereafter. This 
conception has been steadily losing ground within recent years, and it 
may now be claimed that the investigations of Sabotta in lower animals 
and of Novak, Wilfred Shaw and Meyer in the human subject have 
established the view that the luteinal cells spring directly from the 
granulosa epithelium. The part played by the cells of the theca 
interna is not finally settled. By some observers they are believed 
to undergo retrogression, by others they are believed to increase in 
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numbers and size and to play a subsidiary role in the formation of the 
mature corpus. 

The tissues sun*ounding the corpus luteum are hyperaemic, and 
capillary twigs from the distended vessels of the adjacent ovarian stroma 
pass into the corpus luteum and ramify between the luteinal cells. 
This special vascular arrangement is such as obtains in the ductless 
glands of the body, and its recognition first suggested the idea that the 
corpus luteum also belongs to this category. The point is more fully 
discussed in the next chapter, devoted to physiology. 

It used to be taught that a free bleeding occurred into the cavity or 
follicle at the moment of rupture. It is now known that under normal 
conditions this is not so. It is, however, not uncommon to find 
such blood cysts of the corpus luteum in diseased and congested 
ovaries. 

The corpus luteum, after reaching its maximum size about the 
twenty-second day, remains stationary until just before menstruation, 
when it begins to regress. The cells degenerate and by the end of 
menstruation this process is well marked. The disintegration of the 
cells is accompanied by the deposition throughout the corpus luteum 
of hyaline tissue, which increases in amount as the cells disappear. 
At the end of about nine months the corpus luteum is transformed 
into a corjms albicans. 

Such is the corpus luteum of menstruation. If pregnancy occurs the 
corpus luteum enlarges progressively for some months, reaching its 
maximum after about three months. This is the corpus luteum of 
pregnancy, which is known to have a special function to subserve in 
presiding over the imbedding and development of the ovum in the 
uterus during the first months of pregnancy (p. oH). 

PAROVARIUM 

The parovarium or epoophoron (Fig. 11) is a vestigial structure in 
the female derived from the Wolffian body and duct and corresponding 
in development to the epididymis and vas deferens of the male. It 
lies in the upper part of the broad ligament and its genc^ral structure 
can be readily seen, if the broad ligament be put on the stretch, between 
tube and ovary, and a good light be allowed to pass through it. It 
is then seen to consist of ten or twelve vertical tubules, which pass 
upwards close to one another from the hilum of the ovary to unik^ 
with a single transverse duct — the duct of Qdrtner. This duct is blind 
at its outer end, where it often splits into a number of tubules which 
sometimes dangle free from the broad ligament and may become 
transformed into small cysts. The inner end of Gartner’s duct turns 
downwards ^tlong the sides of the uterus, where it usually disappears. 
In rare instances, however, it may be traced along the anterior vaginal 
wall as far as the vulva (vide Figs. 359 and 407). 
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UTERINE LIGAMENTS 

The ligaments of the uterus are : (1) broad ; (2) round ; (3) uteror 
sacral ; (4) transverse cervical. 

Beoad Ligaments (Figs. 9, 11). — ^These are loose double folds 
of peritoneum, which extend outwards from the sides of the uterus to 
the side wall of the pelvis on each side. At the pelvic wall the liga- 
ment is attached along a line which passes obliquely downwards and 
backwards from the level of the external iliac vessels. This oblique 
line of attachment on each side confirms the forward tilt which the 
uterus possesses. The broad ligaments embrace the body of the 
uterus, giving to it its j)eritoneal covering, and structurally the two 
ligaments may be considered as one double fold of peritoneum, which 
extends across the pelvis from side to side and which separates at its 
middle to accommodate the womb. 

The broad ligaments enclose some connective tissue and unstriped 
muscle, in addition to the structures which will be described presently. 

The upper margin of the broad ligament is free and contains the 
Fallopian tube, and below this the ovarian vessels, nerves and lym- 
phatics which extend into it from the side wall of the pelvis. At a 
lower level, in a situation lying between the tube and the mcsovarium, 
the parovarium is x)laced. The tube passes backwards, leaves the 
broad ligament, and opens into the peritoneal cavity. From this point 
the broad ligament is named the infundibulo-pelvic ligament^ and 
contains the ovarian vessels. 

The ovary is slung from the posterior layer of the broad ligament by 
the 7nesovariu7u, and from the inner pole of the ovary the ovarian liga- 
7nent i)as8es along the inner and upper edge of the broad ligament to 
reach the posterior asjiect of the cornu of the uterus below the tubal 
insertion. From the cornu of the uterus in front at a similar level the 
round ligament i)asses obliquely forwards under the anterior layer of 
the bioad ligament to the internal abdominal ring. 

Along the inner margin of the broad ligament at the side of the 
uterus lie the tortuous vessels formed by the descending branches of 
the ovarian vessels, which anastomose with the ascending branches of 
the uterine vessels (Fig. 23). 

The anterior layer of the broad ligament is shorter from above down- 
wards than the jwsterior, which dips deeply into the hinder part of the 
pelvis, where it becomes continuous with the peritoneum covering the 
floor of the pararectal fossa (Fig. 20). / 

Round Ligaments (Figs. 10, 20). — These are two thin tibro- 
muscular cords which arise from the anterior aspect of the uterine 
cornu and pass at first forwards and downwards and outwards under 
the peritoneum of the broad ligament. They then sweep upwards and 
forwards and disappear within the internal abdominal ring. After 
traversing the inguinal canal they split up into thin subdivisions 



32 


OBSTETRICS AND GYNECOLOGY 


that obtain attachment to the subcutaneous tissues of the anterior 
abdominal wall and labium majus. Their thickness varies in different 
women, and this is a point of some moment in connection with certain 
surgical operations in which they are utilised. 

Utero-sacbal Iagahekts (Fig. 10). — ^These are two firm fibro- 
muscular cords which extend backwards from the posterior aspect of 
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Fio. 20. — Dissection of the Pelvis of a Multi})an)UH Female, showing 
the relations of the Bladder to the Uterus and Vagina, the relations of 
the Vagina to the Urethra and the iiroad Ligaments, and tlve relations 
of the Ureters to the Broad Ligaments and Vagina. 


the sides of the isthmus of the uterus to obtain attachment to the 
anterior surface of the lower' end of the sacrum. Over them the 
peritoneum is lifted in the form of two ridges enclosing between 
them the opening of the pouch of Douglas. On the outer sides of the 
ligaments the pararectal fosace are situated. 

Transverse Cervicaij Ligaments. — These are not special bands 
like the round and utero-sacral ligaments, but consist merely of the firm 
fibromuscular tissues that ensheath the uterine vessels as they pass 
to the cervix and upper end of the vagina from the side walls of the 
pelvis. They play an important part in tethering the womb in its 
position {vide Gynajcological Section, pp. 83S, 840). 


ANATOMY OF THE PELVIC FLOOR 33 

PuBO- VESICAL Ligaments. — ^Though not directly fixed to the 
uterus, these ligaments play an important part in maintaining the 
statics of the pelvic viscera and indirectly the position of the uterus. 
They consist of two firm bands of connective tissue belonging to the 
visceral layer of the pelvic fascia ; they pass backwards from the 
posterior surface of the pubes to the base of the bladder, which they 
assist in supporting. 

The special ligaments mentioned play parts of varying importance 
in supporting the uterus in its normal position, but they must not be 
considered as consisting always of tight bands that firmly fix the womb. 
During an abdominal operation the broad, round and utero-sacral liga- 
ments are seen to be lax structures. Moreover, the womb can be drawn 
down into the vagina or upwards into the abdomen for a considerable 
distance before these ligaments are put on the stretch. 

The broad and round ligaments merely act as stays, preventing 
excessive movement of the uterus and appendages. The transverse 
cervical and utero-sacral ligaments, however, have an important 
supporting influence. Of all the uterine ligaments the transverse 
cervical play the most prominent part in maintaining the statics of 
the womb. 

It is probably correct to consider the uterine ligaments as acting 
by preventing excessive movements of the uterus. The admixture 
of muscle tissue they contain will, in addition, bring into play a 
tonic resiliency which will help to steady the uterus, though unable 
to resist gross strains. As we shall see later, additional supports 
are provided by the rnusculo-fibrous structures of the pelvic floor 
in general. 

it is hardly necessary to mention that the uterine hgaments 
serve as *' mesenteries ' by carrying the vascular supply to the womb. 

PEl.VJC FLOOR 

'J'he pelvic floor is the curtain of soft j)arts that closes over the out- 
let of the bony })elvis. It is constituted of all the structures from the 
peritoneum on the inside to the akin and mucous membrane on the out- 
side. These are ])eritoneum, pelvic fascia with vessels, lymphatics and 
nerves, levatoj* ani and coccygeus muscles, and skin and mucous mem- 
brane. The pelvic viscera — bladder, uterus and rectum — are moulded 
on the upper aspect of the pelvic floor, and they channel it by means 
of their respective canals — urethra, vagina and anal canal — to reach the 
outer surface. In reality these visceral structures form a component 
part of the pelvic floor. The external organs of generation are built on 
to the outer aspect of the pelvic floor. 

Peritoneum of the Pelvis. — The pelvic i)eritoneum is continued 
down into the pelvis from the abdomen. As seen in a mesial sagittal 
section, its course can be traced from before backwards (Fig. 10). 


3 



34 


OBSTETRICS AND GYNiECOLOGY 

Leaving the anterior pelvic wall at the back of the symphysis pubis, it 
arches over the fundus of the bladder to the isthmus of the uterus, from 
which it is reflected upwards to enclose the body of the uterus. The 
shallow pouch between the bladder and uterus is called the utero-vesical 
pouch. The peritoneum is laid loosely over the bladder, an arrangement 
which allows of ready distension of this organ. 

After enclosing the body of the uterus in front and behind the 
peritoneum is continued downwards over the posterior surface of the 
supravaginal cervix and uppermost part of posterior vaginal wall. From 
this it is carried on to the anterior rectal wall, the deep pouch between 
vagina and rectum being named the pouch of Douglas. In its lower 
part it covers only the anterior wall of the rectum, whilst higher 
up it encloses the lateral walls as well. From the rectum it is 
seen to pass directly on to the front of the sacrum and, at the level of 
the promontory, it passes into the peritoneum of the posterior abdominal 
wall. 

As viewed from above the peritoneum is seen to extend from side to 
side of the pelvis. The fold formed by the broad ligaments on each side 
and containing the uterus acts as a transverse septum, dividing the 
pelvic cavity roughly into two compartments, one in front and one 
behind the uterus. In the anterior compartment the peritoneum 
extends from front to back, as has been described in a preceding 
paragraph. From side to side it extends as a shallow pouch rising 
in the middle over the bladder. Under this sheet on each side 
the round ligaments course obliquely forwards and outwards from the 
uterine cornua to the internal abdominal rings. On each side of the 
bladder the shallow pouch is sometimes called the paravesical pouch. 
Behind the bladder, between it and the uterus, is the shallow utero- 
vesical pouch. 

The position and relation of the round and broad ligaments have 
been described under the heading of Uterine Ligaments. 

Behind the broad ligaments lies the posterior peritoneal compart- 
ment. Passing inwards from the side wall of the pelvis on each side the 
peritoneal sheet covers the utero-sacral hgainent and just within this 
dips down abruptly to line the deep pouch of Douglas. The utero-sacral 
ligaments thus divide the posterior compartment into a mesial, deej> 
fossa — pouch of Douglas — and' two lateral, shallow fossa? — 2Mrar€ctal 
fosscE. Behind, the j)eritoneum forms an incomplete mesentery for the 
rectum. 

Pelvic Fascia. — This is the continuation into the j)elvis of the 
extraperitoneal fascia of the abdomen. Just below the pelvic brim 
(white line) it splits into two layers — ^parietal and visc^eral. The j>arietal 
layer continues downwards as a sheet clothing the inner walls of the 
pelvis, and through the obturator and the sacro-sciatic foramina it is 
continuous with the fasciae of the thigh and buttock. It clothes the 
muscles laid against the inner pelvic wall, and at the margins of the 
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pelvic outlet it becomes attached to the bones. Where it bridges 
across the arch of the pubis it forms the upper or posterior layer of the 
triangular ligament. 

The visceral layer extends inwards aU round from the pelvic walls 
just below the brim in the form of a basin. It clothes the upper 
surfaces of the levatores ani and coccygei muscles and sends sheaths 
round and between the viscera, which thus come to be virtually 
imbedded in its substance. Thus in front it covers the bladder, and as 
it passes from the posterior surface of the symphysis to the base of the 
bladder it is thickened into two strong bands — the pitbo-vesical liga- 
ments, Behind the bladder it encircles the vagina and cervix. In the 
body of the uterus there is no fibrous capsule, for the peritoneum is 
laid directly against the muscular waU. The visceral fascia is specially 
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abundant round the front and sides of the cervix, where it goes by the 
name of the parametriu7n. On each side it passes to the side wall of 
the pelvis, and is specially evident as a mass of fibrous tissue mingled 
with some unstriped muscle which forma the bed for the uterine vessels 
— the transverse cervical ligameiiis (p. 32). 

Levator Ani and Coccygeds. — These two muscles on each side 
form the main muscular constituent of the pelvic floor (Fig. 21). 

The levator ani consists of two muscles — ^the pubo-coccygeus and 
the ilio-coccygeus. The pubo-coccygeiis arises from the back of the 
body of the pubes. Its fibres pass backwards and downwards and are 
inserted, a few into the central point of the perineum, and the majority 
into the anal canal between the internal and external sphincters and 
the angle between the posterior wall of the rectum and the upper end 
of the anal canal. Here they unite with their fellows of the opposite 
aide and form a strong muscular collar round the gut. The ilio-coccygeus 
arises from the angle between the visceral and parietal layers of the 
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pelvic fascia (white line) and from the ischial spine. The fibres of this 
muscle are inserted partly into the angle between the posterior rectal 
wall and the anal canal and partly into the median ano-coccygeal 
raph 6 and side of the lower part of the coccyx. 

Coccygeus (or Ischio-Coccygeus ). — This muscle arises from the ischial 
spine and the adjacent pelvic fascia, and, expanding fan-wise, it is 
inserted into the side of the last sacral vertebra and the anterior 
surface of the upper part of the coccyx. It thus continues back- 
wards the pelvic sheet of muscle formed in front of it by the levator 
ani muscle. 

The levatores ani and the coccygei, it will be seen, form a broad 
muscular sheet stretching across the pelvic cavity ; they form the main 
muscular constituent of the pelvic floor and fortified by the pelvic 
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fascia support the intra-abdominal j)resBure transmitted through the 
pelvis. In addition, the levatores ani, by virtue of their points of 
insertion round the anal canal and rectum, take ])art in the act of 
defaecation. 

Perineal Muscles. — In obstetric's the structure referred to as the 
j)erineum or j)erineal body is the triangular mass of fibromuscular 
tissue between the vagina and the lowermost portion of rectum. The 
true anatomical perineum is a more extended area, which is divided 
into an anterior and a j)08terior section by the vaginal canal. The 
muscles include the sphincter^ ani externus, the trans versus perinei, 
the bulbo cavernosus and the iscdiio-cavernosus. All except the 
cavernosus have one insertion in the central jiart of the perineal bod;^\ 
They contract during intercourse and defacc^ation ; arc greatly stretched, 
and may be torn during delivery. 

In the later stages of labour, when the presenting part is 
driven on to the pelvic floor, the latter gradually becomes more 
and more stretched, until as the i)reHenting part escapes from the 
vagina the apj^earance on dissection is as shown in the illustration 
(Fig. 22 ). 
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URETHRA, BLADDER AND URETER 

Urethra. — The urethra in the female is inches (3-7 cm.) long. 
After leaving the base of the bladder it passes downwards and forwards 
to the external urethral meatus, pursuing a course which is slightly 
curved forwards. On the way it pierces the two layers of the triangular 
ligament, and in the interval between them it is surrounded by the 
sphincter urethrae membranaceae. In its lower part it is intimately 
incorporated with the vaginal wall ; above this it can be stripped 
readily from the vagina (Fig. 9). 

The urethra has a muscular, a submucous and a mucous coat. The 
muscular wall is composed of an outer circular and an inner longitudinal 
layer. The submucous coat consists of loose fibrous and elastic fibres. 
The mucous membrane is thrown into longitudinal folds. It is lined 
by transitional epithelium near the bladder and by squamous epithelium 
near the meatus. The urethra possesses numerous glands, especially 
near the meatus. Two comparatively large ducts, into which a probe 
can often bo passed, open one on each side of the posterior wall of the 
urethra just within the meatus. These are known as Skene's ducts. 
The urethra of the female is dilatable, and for purposes of examination 
can be expanded to a diameter of | inch (12 mm.) without damage. 

Bladder (Figs. 9, 10). — The bladder in the foetus and infant is 
an abdominal organ. In the adult, however, it is normally entirely 
within the {)elvis. It lies between the pubes and the uterus. With 
distension of the bladder the uterus is lifted upwards more into the 
erect position. The normal capacity of the bladder is about 12 to 
14 ounces. When fully distended, even within normal limits, it forms 
an clastic swelling of a flat ovoid shape felt distinctly above the 
syinj)hysis pubis. 

The upper wall and sides of the bladder are covered by peritoneum, 
which, behind, is reflected on to the uterus at the level of the isthmus. 
The shallow peritoneal fossa between bladder and uterus is the 
utero-vesical pouch. In front, the bladder is related to the back of the 
pubes, from which it is separated by loose tissue. Behind, it lies against 
the supravaginal cervix and upper part of the anterior vaginal wall. 
With each of these it is only loosely incori)orated. Below, the bladder 
is supported by the visceral layer of the pelvic fascia and by the 
levatores ani muscles. 

Ureter (Figs. 9, 29). — The pelvic portion of the ureter has an impor- 
tant relation to the pelvic organs, and its exact position must be kept 
constantly in mind by the gynaecological surgeon. The ureter enters 
the pelvis by crossing the brim at the level of the lower end of 
the common iliac or the upper end of the external iliac artery. It 
descends along the front of the internal iliac artery to the level of 
the ischial spine. It then turns inwards and, coursing forwards and 
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downwards, it passes beneath the base of the broad ligament. At 
this point it is crossed by the uterine vessels (Fig. 23), It now crosses 
the lateral fornix and upper part of the front wall of the vagina to 
reach the side of the bladder about 2 inches (5 cm.) from its fellow of the 
opposite side. As the ureter approaches the bladder its oblique course 
brings it nearer and nearer to the supravaginal cervix, and just before 
it reaches the bladder it is only half an inch (1-2 cm.) from the cervix. 

PELVIC BLOOD-VESSELS 

The internal pelvic organs in the female are supplied by the 
ovarian, uterine and vaginal arteries. The vulvar structures are 
supplied by the internal pubic artery. 

The (yvarian artery rises on each side from the abdominal aorta. It 
enters the pelvis by crossing the upper part of the external iliac artery 
and passes between the layers of the outer end of the broad ligament, 



Fig. 23. — Uterine and Ovarian Plexus of Vessels in Broad Ligament (after Kelly), 

at this point called the infundibulo-pelvic ligament. It runs in the 
upper part of the broad ligament to the uterine cornu, where it 
anastomoses with the terminal branch of the uterine artery. On the 
way it supplies the ovary and the Fallopian tube. The accompanying 
veins form the pampiniform plexus, which is specially developed during 
pregnancy. From this plexus two ovarian veins emerge, and these 
later fuse to form a single ovarian vein. But, while the right vein 
passes into the vena cava, the left passes into the left renal vein. This 
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is an important anatomical feature and explains why the pampiniform 
plexus of the left broad ligament is more liable to become distended 
than that of the right. In some instances the vague left-sided pain 
complained of by many women may be due to congestion of the left 
broad ligament. 

The uterine artery arises from the anterior branch of the internal 
iliac artery. It runs downwards in front of the ureter, and then, turning 
inwards, it passes along the lower border of the broad ligament, crossing 
above the lower end of the ureter (Figs. 9, 23). It reaches the uterus 
at the level of the isthmus and the main trunk passes upwards in a 
tortuous course along the side of the uterus to anastomose at the 
uterine cornu with the terminal branch of the ovarian artery. All 
along its course the uterine artery sends off branches at right angles 
which pass, some in front, some behind, the uterus and anastomose with 
their fellows of the opposite side. The uterus is thus encircled with 
arterial branches, and these send in twigs to supply the uterine walls. 
One of these arches encircles the cervix. It is of comparatively large 
size and is called the circular artery of the cervix. 

Branches from the uterine artery descend to anastomose with the 
vaginal artery. The uterine veins accompany the artery. 

The vaginal artery springs from the anterior division of the internal 
iliac below the uterine artery. Sometimes there are several arteries 
on each side. They pass mesially to the side of the upper part of the 
vagina, sending branches to supply the vagina and also some twigs 
upwards to anastomose with the uterine artery. 

The azygos vaginae arteries, when present, run along the middle of 
the anterior and posterior vaginal walls. They are derived from the 
circular artery of the cervix and the vaginal arteries. The vaginal 
veins form a plexus round the vagina. 

The internal pubic artery supplies the vulva and perineum. The 
accompanying veins pass into the inferior hoemorrhoidal and inferior 
vesical plexuses. During pregnancy these veins in the labia often 
become distended in a varicose fashion. 

LYMPHATICS 

From the vulva and lower end of the vagina the lymph vessels 
pass to the superficial inguiiml and sacral glands. From the upper 
and middle parts of the vagina and from the cervix the lymphatic 
vessels pass to the internal and external iliac glands lying along the 
(corresponding vessels, and to the sacral glands. Frohi the uterine 
body they pass to the internal and external iliac glands. The lymphatic 
vessels from the upper end of the uterus accompany the lymphatics 
from the ovary and tube and pass into the lumbar glands lying upon 
the lower end of the aorta and the inferior vena cava. A few lymph 
vessels from the upper end of the uterus pass forwards along the round 
ligament to end in the superficial inguinal glands. 
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NERVES OP UTERUS, OVARY, BLADDER, 

AND FALLOPIAN TUBE 

Nerves of Uterus. — These are derived from the j3elvic plexuses, 
two large sheets of nerve tissue, including filaments and ganglionic 
cells, which lie one on each side of the rectum. These plexuses are 
called by various names (Frankenhauscr’s plexus, lateral cervical 



Fia. 24. — Nervo I’loxuses of Pul vis. 


a. Lateral symptttlietic clijiin. h. Second sacral nerve, c, ItiRlit interior livpo^jastric plexus 
(postenor part), d and e. Third and fourtli sacral nerves. /, Inferior liyi)oga.stric idexiis 
(antenor part), Xerves to bladder, h, Left ovarian nerve, k, “I’resaciar’ nerve. 


plexus, cervical ganglion, etc.) and are composed on each side of the 
downward extension of the abdominal sympathetic chain (Fig. 24), by 
means of which they are linked with the solar and mesenteric plexuses. 
The two lateral systems of abdominal sympathetic nerves as they 
extend downwards to the pelvis converge, and in front of the fourth 
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and fifth lumbar vertebrae form the superior hypogastric plexus. This 
consists usually of two or three parallel and intercommunicating 
nerves. Occasionally it consists of a single nerve — the so-called 
presacral nerve, a term which is unfortunate, as the plexus lies in 
front of the two lower lumbar vertebra, and “ prelumbar ” nerve 
would therefore be more appropriate. Below the promontory of the 
sacrum the hypogastric plexus separates into two divisions — the right 
and left inferior hypogastric plexus — each of which receives communi- 
cations from the anterior branches of the sacral nerves (second and 
third, third and fourth, or second, third and fourth) and a few twigs 
from the lateral sacral ganglia of the S3^mpathetic. Passing onwards to 
the side of the rectum the plexus on each side becomes the main pelvic 
I)lexus. With a few exceptions all the pelvic viscera are supplied by 
this plexus. The nerves of the uterus pass forward at first in company 
with the nerves to bladder and vagina. Leaving these the uterine 
nerves pass as a thick bundle along the utero-sacral ligament to the 
cervix, wheru^e they are distributed to the different parts of the organ. 

Motor Functions of Uterus. — The relative parts which the 
sympathetic and the f)arasym})athetic nerves play in the control of the 
motor functions of the uterus are not clearly understood. It is 
known from ex})criments on lower animals that uterine contractions 
can occur and that j)arturition can be effected spontaneously after 
division of all the uterine nerves. Further, in women parturition can 
take place spontaneously after accident or disease causing destruction 
of the lower end of the spinal cord. Cotte has found no evidence of 
interference with delivery in thirty women who became pregnant after 
division of the ‘‘ jnesacral '' nerve. These data suggest that the 
contractility of the uterine muscle is dependent uj)on an intrinsic 
mechanism. That the sympathetic or parasympathetic nerves or both 
arc concerned with the tone of the uterine muscle is suggested by the 
effects noted in the case of t^a\sai*ean section carried out under s])inal 
anaesthesia. It is w^ell known that under these conditions the uterine 
l)0(ly when exposed is found to be firm. After incision the muscle 
edges contract to })roduce a marked natural haemostasis, as contrasted 
with the free bleeding experienced in an operation carried out under 
general anaesthesia. This has been explained as due to the withdi’awal 
of the inliibitory influence of the spinal cord and to the operation of 
the motor influence of the sympathetic nerv es. 

Motor Functions of Bladder. — The work of Lcarmonth and others 
indicates that the sympathetic fibres (presacral nerve)/ are inhibitory 
to the detrusor muscle of the bladder, which is responsible for expulsion, 
and motor to the internal sj)hincter. The parasympathetic (sacral 
autonomic, nervi erigentes), on the other hand, are motor to the 
detrusor and inhibitor^" to the internal sphincter muscle. Learmonth 
found that, when the bladder w as under observation with the cystoscope, 
stimulation of the presacral nerve in a patient under spinal anaesthesia 
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oaused contraction of the ureteric orifices, increased tonus of the trigon, 
contraction of the internal sphincter and constriction of the vessels 
of the trigon, the opposite results being produced by section of the 
nerve. Division of the presacral nerve for intrinsic dysmenorrhoea 
may be followed by frequency of micturition, which usually disappears 
within a short period. One of the authors (Young) has noted complete 
incontinence of urine in a patient after presacral neurectomy ; the 
condition lasted for two months, after which gradual recovery took 
place. 

Afferent Nerves of Uterus and Bladder. — Division of the 
presacral nerve (p. 40) is frequently used with a considerable degree of 
success in cases of severe intrinsic dysmenorrhoea. From this it would 
seem that the afferent nerves from the uterus pass along the sympathetic 
tracks in the hypogastric j>lexuses. That the vesical afferent supply 
pursues a similar course is suggested by the relief sometimes obtained 
in cases of intractable bladder irritability after division of the presacral 
nerve. The site at which the afferent nerves of the uterus reach the 
spinal cord is not clearly defined. Clinical observations suggest that 
they enter through the posterior roots of the tenth, eleventh and 
twelfth thoracic nerves, the first lumbar and the second to the fourth 
sacral nerves. 

Nerves of Ovary and Fallopian Tube. — The ovary is supplied 
from a plexus which is continuous at its upper end with the renal 
plexus and which accompanies the ovarian artery (Fig. 24). Some 
fibres join the ovarian plexus from the aortic plexus. The afferent 
nerves of the ovary are believed to reach the spinal cord through the 
posterior roots of the tenth thoracic nerve. The Fallopian tube is 
supplied by the ovarian plexxis. and also from the branches of the 
inferior hypogastric plexus which supply the uterus. The afferent 
fibres of the tube are believed to reach the spinal cord by the posterior 
roots of the eleventh and twelfth thoracic and the first lumbar nerves. 

Nerves of the External Genital Organs. — These come from 
the ilio-inguinal nerve from the lumbar plexus, the pubic nerve from 
the sacral plexus and the inferior pudendal nerve. 



CHAPTER III 


PHYSIOLOGY OF THE REPRODUCTIVE SYSTEM 

T he organs of the reproductive system differ from the other 
organs of the body, in that they do not reach maturity until 
the second decade of life, and cease to function in women at an 
age before senile changes in the other body tissues are usually 
observed. Again, in addition to those functions which are essentially 
sexual in character, and associated with the propagation of the species, 
the ovary, as one of the group of ductless glands, plays a very important 
part in the control which is exercised over all the body processes. 
One phase of this endocrinous function of the ovary is most active 
while skeletal growth is still progressing, before sexual life has 
commenced ; a later phase assists in the control of the sexual functions, 
and in maintaining the integrity of the other body processes. 

There are two processes which may be described as sexual and which 
occur regularly in all normal women throughout some thirty or more 
years of their lives. These are ovulation and menstrmtion, the former 
providing for the systematic growth and periodic shedding of ripe ova 
from the ovary ; the latter resulting in the periodic discharge of blood, 
or, more coirectly, blood and mucus, from the uterus. The physio- 
logical consideration of pregnancy, which may occur at any stage of 
active reproductive life, is dealt with in (’hapter VII. Ovulation is 
phylogenetioally an older and more important process than men- 
struation, but, as the latter plays such a prominent part in the ordinary 
life of women, it is dealt with first. 

PUBERTY 

The sexual life of woman is usually reckoned from the appearance 
of menstruation until its disappearance — ovulation is a much more 
difficult process to observe. • The first establishment of the menstrual 
function is taken to represent the attainment of sexual matmity, and 
is known as puberty. 

Puberty occurs in different individuals at different ages. In this 
country the average age is about 14| years — with limits extending from 
10 to 1 8 years. A careful study of such ages in a large number of women 
of different races, countries, and climates, has shown that the occurrence 
of puberty depends on racial rather than climatic factors — in Hungary, 
Jewesses start at 13, while the Slavs do not start until about 16. 
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Within the race there are further variations associated with nutrition, 
environment and education. Over-nutrition, luxurious habits of life, 
and high tension in mental development and effort conduce to early 
puberty. 

Outside the general age limits stated above, puberty should be 
regarded as either precocious or delayed. Precocious puberty may 
result from over-activity in one or both ovaries. To this category 
belongs the type of case recorded by Lucas, where the phenomenon was 
associated with a tumour of the ovary, and where the removal of the 
tumour was followed by the disapj)earance of the symptoms of puberty. 
In other cases the cause may be some lesion of the suprarenal, anterior 
lobe of the pituitary, or pineal gland. The condition of delayed 
'puberty may be due to defective functioning of either the reproductive 
organs themselves (ovaries and uterus) or of some member of the 
endocrinous system such as the pituitary or thyioid gland. 

Clinical Characteristics of Puberty. — Puberty is associated 
with changes in the physical and psychical development of the girl. 
The body begins to assume the outline characteristic of the female sex 
— ^the hips become more rounded, the breasts fuller and more pro- 
minent, while the nipples also become larger. The organs of reproduc- 
tion complete their development internally ; the body of the uterus 
grows more quickly than the cervix, and becomes much more rounded 
and tiiickencd, very soon forming more than half the bulk of the whole 
organ (Fig. 13). The bony jiclvis has by now assumed the characteristic 
female shape. Externally the labia majora, hitherto inconspicuous, 
increase rapidly in size by the deposit of adipose tissue, and very soon 
almost conceal the labia minora. Hair apjiears on the ])ubes and in the 
axillae. The thyroid gland may show marked enlargement with a 
temporary tachycardia, and unfortunately this may form the starting- 
point of a permanent goitre. 

Mentally, there may be little (ihange. An access of shyness, owing 
to the realisation of the possession of the emblems of sex, with a general 
increase in sensitiveness, may be the only signs. It is difficult to 
estimate how far these are the result of custom and education. 

MENSTRUATION 

The frequency, duration and amount of the menstrual periods vary 
not only with the individual, but also with different stages in the life 
of the individual. Some women begin reproductive life with scanty 
periods, and afterwards find their periods more profuse than normal ; 
others begin with painful periods and find that the pain disappears 
after a few years, while others, less fortunate, begin with painless 
periods and acquire a profound dysmenorrheoa later. Such changes 
may occur without any gross pathological lesion to account for these 
variations in function. 
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Typically, the discharge lasts from three to six days, and the first 
days of consecutive periods are separated by an interval of twenty- 
eight days. This interval, however, may be in some women as short 
as twenty-one, and in others as long as thirty-five days. Each woman 
has her own menstrual type ; and, while in the majority the cycle 
occupies twenty-eight days, variations within the above-mentioned 
limits may be regarded as normal. Menstruation in this form is 
peculiar to the human race and to the higher primates, but less highly 
developed forms of cyclical sexual changes are found in lower animals. 

Throughout the whole group of mammals there is usually a definite 
breeding season associated with the appearance of “ rut,” oestrus, or 
sexual desire on the part of the animals. At the same time there are 
changes in the reproductive organs which have been most carefully 
studied in various species by Heape and others. With the approach of 
oestrus, the histological appearances of the quiescent or ancpstrun phase 
are lost — there is increased vascularity with hypertrophy of the endo- 
metrium, giving the appearances of the pro-oestrus phase. In some 
mammals, such as the bitch, the congestion may be so great that the 
endometrium gives way in places and allows the escape of blood from 
the uterus. Along with the changes in the endometrium, the vaginal 
mucous membrane proliferates, and “ cornified cells ” are shed into 
the lumen. Then comes the pfea.s*e of mstrus. which, in the majority 
of mammals, is the f)erio(l at which coitus occurs, and which may last 
from a few hours as in the sheep, to several days as in the bitch. 
The uterine glands secrete very actively, and the “ cornified cells ” 
in the vagina arc removed by an invasion of leucocytes. 

Normally, oestrus is followed by pregnancy ; but should fertilisation 
not occur, certain further changes take place before the endometrium 
returns to the resting phase. The uterus becomes still more vascular, 
and all the tissues of the endometrium, epithelial and stromal, hyper- 
trophy. The changes are exactly comparable to those which would 
have taken place had fertilisation occurred, but this special phase is of 
short duration. At the end of a few days growth gives place to necrosis, 
and in a few mammals - e.(/. certain types of monkeys and the cow — 
there is actual uterine hannorrhage ; in the monkey, shreds of endo- 
metrium are found in the haemorrhagic discharge. This degenerative 
change is followed by reparative processes, which restore the endo- 
metrium to the appearance of the quiescent phase. This peculiar 
phenomenon in the lower mammals, when fertilisation does not occur, 
has been described as pseudo-pregnancy and has a most important 
relationship to the menstrual phenomena in women. We see that there 
are two distinct phases of the c^^cle in mammals at which vaginal 
hjemorrhage occurs, viz., in the pro-oestrum due to vascularity, and 
at the end of pseudo-pregnancy, due to necrosis of the endometrium. 

Mammals are described as monoestrus where the sexual season is 
associated with only one complete oestrus cycle, and as polyoestrus where 
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there is a recurrence of short oestrus cycles throughout the sexual 
season. It has been found that certain mammals which are monoestrus 
in the wild state may become poly oestrus when domesticated, under 
easier conditions of life and nutrition. 

In the human race traces of a breeding season can be found in 
certain aboriginal tribes : among the Esquimaux, menstruation may 
remain in abeyance during the winter months. Civilisation may have 
had some influence in bringing about the perennial menstrual cycle, 
which is characteristic of almost the whole human species. 

The Menstrual Cycle. — While certain analogies can be drawn be- 
tween the oestrus changes in mammals and the menstrual phenomena 



li’KJ. 2.1. — Intermenstrual or JVoliferativc J*hast*. Eiidomotrium under 
the influence of a?strone at the tenth day of tlie menstrual eyelet 
(H. L. Slmehan). 


in women, the two processes are not quite comj)arable. The human 
endometrium is in a state of almost continuous change throughout the 
whole twenty-eight days which comprise the normal sexual cycle, but 
for purposes of description, a division may be made into the following 
phases : — 

(1) Intermenstrual or Proliferative Phase, lasting about ten days. 

(2) Premenstrual or Secretory Phase, lasting about ten days. 

3) Menstrual or Destructive Phase, lasting about five days. 

,4) Postmenstrual or RegeneratiA C Phase, lasting about four days. 

The Intermenstrual or Proliferative Phase. — This j)hase begins 
about four days after the cessation of the menstrual flow, and shows the 
endometrium in its simplest form {vide Anatomy, p. 18). From this 
simple form proliferative changes take place, and during this phase 
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many mitotic figures are seen in the epithelial and stroma cells. The 
glands increase in length and become more tortuous — the lining epi- 
thelium becomes more columnar with centrally placed nuclei. The 
stroma cells show oedematous changes, with separation of the individual 
cells and formation of intercellular lymph spaces. Progressive vascular 
changes occur — the capillaries in the superficial layers become dilated. 
This vascularisation maybe so intense as to cause the oozing of blood into 
the uterine cavity and give rise to one form of intermenstrual bleeding. 



Fj(j. 2(). — Premenstrual nr S<*erelorv Pliase. Endo- 
metrium under the influenee of protest (Tone — at the 
twenty-tifth day of the immstrual cycle (H. L. ShiH'han). 


During this phase one Graafian follicle is approaching full develop* 
inent, and just before the end of the phase discharges a mature ovum. 
The proliferative changes in the endometrium are associated with the 
secretion of the folJi(*ular or a*strogenic hormone (p. 57). 

The Premexstkttae ou Secretory Phase. — T he endometrial changes 
continue to their culmination. The })roliferation of the preceding phase 
gives place to hypertrophy and secretion — mitotic figures are no longer 
seen. The inner surface of the uterus appears congested and red, and 
beads of mucoid secretion apjiear on the surface. By the end of the 
phase the total thickness of the endometrium has increased to 6 or 7 mm. 
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The glands increase in size and length, their outlines still more 
tortuous. The lumina become distended with secretion in their middle 
zone, and the adjacent glands come to lie more closely together. Those 
changes give a characteristic picture on section — the spiral form of the 
glands gives a dentate appearance to the outline of an individual gland 
traced through one section, and the diminution in the concentration of 
stroma where the glands are most distended gives a spongy appearance 
to the whole zone (Fig. 26). 

The epithelial cells develop spherical translucent areas between 
the nucleus and the basement membrane. Later, the nucleus sinks to- 
wards the base of the cell as the globules of secretion move towards the 
free surface and eventually escape into the gland lumen. 

The stroma cells now form a dense area just under the surface of the 
< 5 pithelium and surrounding the ducts of the glands. The individual 
cells become more swollen from the continued imbibition by the cell 
])rotoplasm of fluid from the circulating blood : the nuclei stain less 
deeply. These cells are developing towards the type of decidual cell 
so characteristic of the endometrium in pregnancy. 

The vascularization of the endometrium continues, with the forma- 
tion, especially in the superficial layers, of large thin-walled blood 
sinuses. Blood escapes from these sinuses into the stroma, and hero 
and there small haematomata raise up the epithelium from the stroma. 
Lymphocytes move upwards from the lymph nodes of the basal layer, 
and by the end of the phase there is a well-marked lymphocytic infiltra- 
tion of the whole endometrium. 

The endometrium approac^hes the form characteristic of the early 
stages of pregnancy (p. 76). All three layers can be identified : (1) 
the basal layer, containing the bases of the glands anfl j)enetrating 
among the muscle bundles ; (2) the stratum spomfiosum , containing 
the widely dilated lumina of the intermediate portions of the glands, 
and (3) the stratum compactum, containing the large stroma cells which 
will form the decidual cells should fertilisation o(;cur. Another j)oint of 
resemblance to early pregnancy is the accumulation of glycjogen in 
the endometrium in this and the succeeding phase. 

During this phase a corpus luteum has been developing rapidly 
from the Graafian follicle, which shed its mature ovum at the end of 
the preceding phase (p. oS). The endometrial changes are due to the 
continued action of the follicular hormone, which was potent in the 
preceding phase, supplemented by the action of the hormone of the 
corpus luteum. Both hormones are in turn controlled by the gonado- 
tropic hormones of the anterior lobe of the pituitary gland. This 
corpus luteum begins to degenerate two days before the end of the 
phase, and there is a sudden cessatioji of the production of both the 
follicular and the corpus luteum hormones. 

The Menstrual or Destructive Phase. — Degenerative changes 
suddenly appear in the endometrium— the first signs are noted in the 
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endothelium of the capillaries of the compact layer. Blood escapes more 
freely into the stroma, and the adjacent glands disintegrate. The 
superficial epithelium breaks down, and is shed into the uterine cavity 
along with red blood corpuscles, leucocytes, stroma cells, and gland 
d6bris. The degenerative process extends to the spongy layer, a 
considerable portion of which is shed in fragments into the uterine 
cavity. This destruction and shedding of tissue is completed within 
the first two days of the phase, and by the third day the surface of the 
endometrium is raw, having been denuded of all the compact layer and 
the bulk of the spongy layer. The glands in the deeper portion of the 
spongy layer now open directly into the uterine cavity, into which the 



Fifi. 27. — Menstrual or Destructive Phase. Endometrium on the second day 
of active menstruation (H. L. Sheehan). 


abraded capillaries continue to ooze blood in varying amount. Occa- 
sional fragments of formed tissue may still be identified in the dis- 
charge. The discharge escapes from the uterine cavity with the aid of 
recurrent contractions of the uterine muscle at intervals varying from 
one to two minutes. The flow through the external os is intermittent 
and not continuous. These uterine contractions are usually painless. 

Reparative processes can already be identified by the third day, 
and before the end of the phase epithelium is spreading from the lining 
of the glands to cover over the exposed stroma. 

This process of disintegration is due to the sudden withdrawal of 
the follicular and the corpus luteum hormones, which took place at the 
end of the preceding phase. Then retrogressive changes were appearing 
in the corpus luteum — the cells showed hyaline changes with vacuola- 
tion, and were acquiring their distinctive yellow colour from the deposit 
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of lutein, a lipochrome, within their substance. While these changes 
may account for the withdrawal of the corpus luteum hormone, the 
simultaneous withdrawal of the follicular hormone is more difficult to 
explain. The degenerative process in the corpus luteum continues 
throughout this phase, but several months elapse before the completely 
atrophic form, the corpus albicans, is reached. Had fertilisation occurred 
the corpus luteum would have continued its development (vide p. 27), 
and the endometrium would have passed from the secretory phase to 
the complete decidual endometrium of pregnancy i^ide p. 48). 

The PosTMENSTRUAii OR REGENERATIVE PHASE. — The reparative 
processes noted in the second half of the preceding phase continue. 
Proliferation of the epithelium of the glands provides a complete new 
covering for the uterine cavity. A large number of lymphocytes are 
at first seen in the stroma, but as the glands resume their simple 
tubular form, described at the beginning of the proliferative phase, 
and the stroma becomes readjusted, few lymphocytes are seen. The 
free blood corpuscles scattered through the stroma at the end of the 
destructive phase are again collected into the new capillaries or other- 
wise split up and removed. 

Within the ovaries, during this phase, the degeneration of the 
recently active corpus luteum continues. In another part of the ovary, 
or in the other ovary, another Graafian follicle is approaching maturity 
and will control the next menstrual cycle. These ovarian changes 
are continuously controlled by the hormones of the anterior lobe of 
the pituitary gland. 

"Ihe Menstrual Ilutd. — The amount of fluid lost at a menstrual 
j^riod varies very widely, from 2 to 8 ounces being within normal limits. 
The exact estimation of the amount is very difficult, and, where it 
may be desirable to ascertain the exact amount, calculation has to 
be made from the haemoglobin obtained from all the diapers. A 
rough practical estimate may be made from the number of diapers 
used— as a rule, three per day— or by weighing the diapers before and 
after use. The amount varies with the individual, and even in the 
same individual at different times. 

The flow does not maintain the same characters throughout the 
period. At first there is blood, considerable mucus, many lymphocytes, 
and some tissue debris : later there is practically pure blood, while 
at the end mucus again appears. The flow contains a large amount of 
oestrone. Blair Bell pointed out that menstrual blood contains a larger 
calcium content than circulating blood, and, under normal conditions, 
no fibrin ferment. The fibrinogen is normal in amount. 

Normal menstrual blood shows partial haemolysis and does not 
coagulate. 

Even menstrual blood which has been retained, perhaps for years 
as in cases of haematocolpos or haematometra, remains as a thick tarry 
fluid. This failure to coagulate may be due either to the withdrawal 
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by the endometrium of the fibrin ferment, or to the secretion by the 
endometrium of an antithrombin which neutralises the action of the 
fibrin present. On the other hand, Beckwith Whitehouse believes that 
the blood coagulates as soon as it is shed into the uterine cavity, thus 
corresponding to the menstrual clot found inside the uterus in certain 
monkeys and in cows, and that this clot is then liquefied by the ferments 
secreted by the endometrium. The majority of gynaecologists believe 
that the formation of menstrual clots is to be regarded as a pathological 
condition. 

The Mechanism of Menstruation. — Until recent years ideas on this 
subject were very vague. As the earlier studies were confined to 
post-mortem human specimens, which we now know to show very 
marked degenerative changes, the flow of blood was attributed to the 
activity of the uterine muscle, which drove the blood into the endo- 
metrium, where the increased pressure caused fatty degeneration and 
ultimately disintegration of the vessel walls. A large amount of endo- 
metrium was thought to be shed, and then regenerated from the basal 
tissue. 

Later, the process was attributed by Pfliiger to a nerve reflex, set up 
by changes in the size of the developing Graafian follicles in the ovary : 
the reflex route was through the ovarian nerve, and the response pro- 
duced was a dilatation of the blood-vessels in the uterine wall. We 
have now ample experimental proof of the functional independence 
of the reproductive organs in relation to the central nervous system. 

Within the past twenty years there has been a steady accumulation 
of evidence, experimental and clinical, that the immediate control of 
the menstrual changes in the uterus rests in the hormones secreted by 
the ovary, and that these ovarian hormones are further controlled by 
the gonadotropic hormones secreted by the anterior lobe of the pituitary 
gland. The relationship of these hormones will be more fully discussed 
in (joniiectioii with ovulation {vide p. 57). The follicular hormone, 
secreted ajjparently primarily by the tissues of the maturing Graafian 
follicle, is responsible for the proliferative changes which occur in the 
endometrium from the end of the postmenstrual phase throughout the 
intermenstrual phase. At the beginning of the premenstrual phase there 
is added the influence of the hormone, secreted by the corpus luteum, 
which started development when a mature ovum was shed from the 
appropriate Graafian follicle. Throughout the premenstrual phase 
both hormones are effective, and it is their sudden withdrawal from the 
circulation at the end of this phase which determines the crumbling 
necrosis and other changes which produce the menstrual flow. The 
extirpation of the corpus luteum at any stage of the premenstrual 
phase is almost invariably followed by the apj)earance of a menstrual 
flow. The exact mechanism by which these hormones produce the 
specific changes in the tissues of the endometrium cannot be accurately 
determined, but they are carried in the circulating blood and do have 



52 


OBSTETRICS AND GYNECOLOGY 


this specific action in the endometrium only. There are four specific 
tissue effects : (1) dilatation of capillaries, (2) secretory activity in the 
epithelial cells, (3) fluid imbibition by stroma cells, and (4) necrosis of 
epithelial and stroma cells. 

The Significance of Menstruation. — From earliest times wonderful 
and fantastic theories have been evolved to account for the pheno- 
menon of menstruation. In some cases menstruating women have 
been regarded as unclean creatures, requiring segregation, whose 
very look might blight the crops or turn wine s«»ur. Menstrual blood 
has been variously regarded as a deadly poisOn or as a most beneficial 
and powerful remedy for ills, l^he moon has been credited with the 
control of the phenomenon. Again, it has been held that menstruation 
is an excretory process allowing the discharge of toxic substances, 
and that the process should therefore be considered one of self- 
purification. 

More than seventy years ago Powers expressed the view which 
recent research has tended to confirm, viz. : Women menstruate 

because they do not conceive.” We have seen that throughout the 
interval between one menstrual period and the next progressive changes 
take jjlace in the endometrium, which produce at the end of the pre- 
menstrual or secretory phase a uterine lining which is almost indis- 
tinguishable from the endometrium in early pregnancy. Those changes 
appear to have been designed to produce a medium in which the 
fertilised ovum might become embedded and continue to develop. 
We have seen the dilatation of the glands, the concentration of largo 
stroma cells in the superficial layer, the deposit of glycogen for its 
nutrition, and the increased vascularity of the whole tissue. 

When we study the time of ovulation in the normal menstnial 
cycle we shall see that the mature ovum is discharged from the Graafian 
follicle at a point in the cycle whicjh would allow it to become fertilised, 
(jomplete its journey along the Fallopian tube, and reach the endo- 
metrium in the later part of the secjretory phase [vide. p. 7(>). 

We have seen that the degenerative changes which occur in the 
menstrual or destructive phase are immediately preceded by the 
withdrawal from the circulation of the hormone of the corjms luteum 
and the follicular hormone. When we search for the factor which, 
when fertilisation does occur, prevents the ‘onset of those degenerative 
changes, we have the possibility of a hormone formed by the tropho- 
blast of the fertilised ovum, similar to the gonadotropic hormone of the 
anterior lobe of the pituitary gland, and which can maintain the in- 
tegrity and continued growth of the corpus luteum and the continued 
secretion of its specific hormone. 

When we compare the menstrual cycle in women with the sexual 
changes in the lower mammals (vide p. 45), we find that the beginning of 
the premenstrual or secretory phase corresponds to the phase of osstrus^ 
and that the later part of the phase corresponds to the phenomenon 
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of ‘pseudo-pregnancy. The onset of the menstrual flow in women corre- 
sponds to the end of pseudo-pregnancy in the lower mammals. 

This interpretation of the phenomenon of menstruation in women 
may be said to depend on the primacy of the ovum, but certain observa- 
tions in comparative and human physiology may be regarded as 
objections to this view. Corner and Hartmann have found that in one 
of the higher monkeys, Macacus rhesus, menstruation may take place 
regularly, especially in the non-l>reeding season, without ovulation. 
Bleeding takes place, in the absence of the proliferative changes 
associated with the periodic variations in the formation of follicular 
and corpus luteum hormones, from a thin anoestrus endometrium 
(vide p. 45). 

In certain women, cyclic menstrual bleeding has been found to occur 
from an endometrium in which there is no trace of the secretory activity 
which is produced by the corpus luteum hormone. This abnormal 
type of human menstruation, described as anovular, is associated with 
sterility, and may be regarded as pathological for the species. While 
Allen has removed the ovum from the Fallopian tube without disturb- 
ing the menstrual rhythm, he did not disturb the corpus luteum in the 
ovary, the formation of which was dejiendent on that ovum. 

Those variations suggest that we may have to seek a more funda- 
mental cause of menstruation. The immediate control lies in the 
ovary, the activity of which is regulated by the anterior lobe of the 
pituitary gland. The sexual activities of the pituitary gland may be 
related to metabolic variations — ^it has been observed in certain experi- 
ments on vitamin potency that deprivation of vitamin E (vide p. 147) 
is associated with degenerative cihanges in the anterior lobe of the 
pituitary gland. Ultra-violet light appears to induce sexual activity 
in the lower animals, |3crhaps explaining the summer breeding season. 
Among Esquimaux menstruation may be restricted to the summer 
season, and amenorrhcea continue throughout the winter montlis. 
The ultimate control of the whole function may rest in a centre in 
the hypothalamus, liable to stimulation by various external influences. 

Clinical Characteristics of Normal Menstruation. — (a) Subjective 
Symptoms. "-Yhsi group of subjective symptoms associated with the 
occurrence of menstruation is spoken of as the menstrual molimen. 
While menstruation is a physiological process, it may often give rise to 
much discomfort, amounting sometimes to actual disability. Allowance 
must be made for the differing susceptibility of individual women to 
pain, but series of records of the menstrual histories of large numbers 
of women show that less than 25 per cent, of them are quite free from 
discomfort at such times. The discomfort is usually referred to the 
back, lower abdomen, one or other iliac fossa, more (jommonly the left. 
In the premenstrual phase, j)elvic hyperajmia may (jause a feeling of 
heaviness and backache (vide Dysmenorrhoea, p. 7S7). 

Apart from this, or in addition to it, mcny women comjilain of 
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headache, even migraine, and lassitude, with a feeling of depression or 
nervousness. A particularly interesting type is where there is impair- 
ment of digestion, associated in some cases with nausea and vomiting. 
This must be regarded as a menstrual dyspepsia. 

Occasionally the menstrual period is accompanied by an overaction 
of the sebaceous glands of the face, giving rise to acne-like pustules. 
In many cases “ dark rings form under the eyes. In practically all 
cases there is an overactivity of the sebaceous glands of the vulva and 
perineum. A few have discomfort in the breasts at each period, in some 
cases amounting to sharp pains. Constipation may appear, or become 
exaggerated, at the menstrual periods. Frequency of micturition, 
apparently due to irritability of the bladder, is a common symptom. 
The premenstrual and menstrual phases are usually associated with an 
exacerbation of symptoms in pelvic disease. 

While in animals the oestrus is the period of libido sexualis, in 
human beings sexual desire is little influenced by the stages of the 
menstrual cycle. By the Mosaic Law sexual intercourse is forbidden 
during the menstrual periods, and in that phase there is a general 
tendency to avoid intercourse, though questionnaires on this subject 
indicate that there is no real diminution of desire. The same method 
of investigation seems to show a frequent increase during the pre- 
menstrual phase, and also, though less frequently, an increase during 
the postmenstrual phase. 

(b) Objective Symptoms . — Records of the most easily available 
clinical data, pulse-rate and temperature, show slight variations in 
relation to menstruation — there is a tendency to an increase in both 
just before the onset of menstruation. The blood-pressure may be 
slightly increased at the end of the premenstrual phase, and fall 
gradually throughout the actual period. Knee jerks are exaggerated 
at the beginning of the flow, and muscle power, as tested by the 
dynamometer, is frequently increased. 

The uterus is swollen and hypersemic, the (;ervix soft and patent, 
and the vulva and vagina soft and more j)atulous. 

Investigations into the metabolism of menstruation have shown 
a retention of nitrogen at the end of the premenstrual phase, which 
may be a provision against the blood loss which is to occur at the end 
of this phase. Blair Bell noted a rise in 'the calcium content of the 
systemic blood during the same period, and there is an unusually large 
percentage of calcium in the menstrual blood. Studies of the respiratory 
exchanges in many women have shown only slight changes during 
menstruation. 

Changes in the characters of the blood during menstruation have 
been described ; particularly a decrease in the number of the erythro- 
cytes, throughout the period, with a compensatory increase in the 
postmenstrual phase. More accurate records show that the actual 
decrease and increase hardly exceed the normal limits of variation. 
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The same findings apply to the haemoglobin and the leucocytes. The 
most interesting change in the blood-content is a hyperglycaemia 
which occurs in the premenstrual phase. The increase may be as 
much as 0*03 per cent, of glucose, which is considerable when we 
remember that the normal content of sugar in the blood is only a little 
over 0*1 per cent. Modern biological investigations show that the 
oestrin content of the blood increases steadily from the end of one 
menstrual period until just before the beginning of the next. In the 
second half of the interval the corpus luteum hormone appears in the 
circulation and increases in amount until just before the next period, 
when it practically disappears along with the follicular hormone. 

There is a close relationship between the activity of the th 3 n:oid 
gland and the menstrual epochs. At puberty, there is a noticeable 
enlargement, and as each menstrual period arrives, it is possible in 
many women to detect a swelling of the gland. 

While the actual objective changes in menstruation may not be 
great in number or of serious clinical importance, menstruation is 
often a serious economic handicap to women. In some commercial 
firms where many women are employed in checking small pieces of 
apparatus requiring very fine adjustment, it has been found an 
advantage to give each woman worker two days’ holiday when her 
period becomes due, rather than have to correct all the inaccurate 
adjustments which she may make during those two days. 

OVULATION AND THE FUNCTIONS OF THE OVARIES 

The ovaries not only produce ova, but also exercise many 
other fuiK^tions in the body. They influence body growth through- 
out the adolescent period, the determination of the female type of 
bony pelvis, the development of the other organs of reproduction, 
the regulation of the menstrual function and the embedding of the 
fertilised ovum in the uterine wall, are all subject to the influence of 
the ovaries exercised through the internal secretions of their follicles, 
corpora lutea and interstitial cells. The development and structure of 
the Graafian follicle with the discharge of the mature ovum, and the 
formation of the corpus luteum have already been described (p. 27). 
Under ordinary circumstances the corpus luteum reaches maturity 
in about fourteen days, and has become quite inconspicuous within 
six weeks. When f)regnancy supervenes, the corpus luteum goes on 
growing until it reaches its maximum size at the end of tlie third month ; 
it still remains a conspicuous object at the end of pregnancy. 

Relationship of Ovulation to Menstruation. — On general grounds 
there would appear to be a very close relationship between these 
two processes. They both appear about the same epoch and, 
remaining closely associated throughout the active sexual life, disappear 
about the same time. There is ample evidence that the two processes 
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are not essential to each other, because ovulation, as proved by the 
occurrence of conception, may occur when menstruation has not been 
established or is in abeyance — e.g, before puberty, during laetation or 
during the amenorrhcea of anaemia. On the other hand, menstruation 
has been shown to occur in the higher monkeys in the absence of 
ovulation, and an anovular type of menstruation appears to occur in 
some women (vide p. 53). 

Ovulation occurs in the normal 28-day menstrual cycle about 14 
days from the onset of the preceding period- — Schroeder believes that 
the range of variation does not exceed 4 days. Where the menstrual 
cycle is abnormal, the most reliable estimate of the date of ovulation 
. is obtained by calculating back 14 days from the onset of the suc- 
ceeding menstrual period, or, should fertilisation have occurred, the 
date on which the menstrual period was expected. This may be of 
great importance in estimating the expected date of labour in women 
who have a consistent type of juolonged menstrual intervals. This 
retrospective estimate is based on the normal period of functional 
activity of the corpus luteum. 

The determination of the fourteenth day as the date of ovulation 
has been arrived at from at least three sets of evidence : — 

(1) Ovaries removed at operation have been examined histologically 
and the stage of development of the Graafian follicle or early corpus 
luteum related to the menstrual history. The early corpus luteum is 
a greyish structure which may escape naked-eye observation — the easily 
identified yellowish nodule on the surface of the ovary is a late stage 
of development. (2) Allen has recovered human ova by washing tlu’ough 
the Fallopian tubes at operation, and shown that ovulation is almost 
restricted to the fourteenth day. (3) Having established the relationship 
of the endometrial changes to the changes in the Graafian follicle and 
corpus luteum, we find that the secretory changes in the endometrium 
produced by the hormone of the corpus luteum, begin from the four- 
teenth day. This last is an indirect method, but gives very constant 
results. 

Embryologists find it difficult to accept this view of the limitation 
in the date of ovulation. They have attempted to time the relationship 
of ovulation and menstruation by the study of early ova with reference 
to menstrual histories. The best study of this type is probably that of 
Teacher and Bryce, whose results tend to show that fertiUsation may 
occur at any stage during the intermenstrual phase and that imbedding 
may take place either in the period of quiescence or in the period when 
premenstrual or menstrual changes would have been progressing if 
pregnancy had not occurred. 

Ovarian Hormones. — Within recent years great progress has been 
made in our knowledge of the sex hormones, the most important of 
which are normally produced by the ovaries. The active principle of 
the follicular hormone, oeistro7ie, was isolated in pure crystalline form in 
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1929, while the active principle of the corpus lutuem hormone, pro- 
gesterone, was isolated in 1934. Progesterone has now been synthesised 
from stigmasterol. All the sex hormones are apparently derived from 
cholesterol. 

(a) The Follicular Hormone . — The follicular hormone is found in 
(a) a relatively inactive form, oestrone, and (6) an active form, (estradioly 
which is about five or six times more potent than oestrone, and is now 
regarded as the true hormone of the ovary. Those hormones are found 
in the various components of the Graafian follicle where they are 
normally produced, and also in the ovarian stroma ; they can also be 
identified in the corpus luteum. They occur in the blood and the urine 
of non-pregnant women in concentrations characteristic of each stage of 
the menstrual cycle. The greatest concentration occurs about two 
days before the onset of the menstrual flow, and then there is a very 
sudden drop to zero. Menstrual blood contains large quantities. This 
hormone is not confined to the female sex ; it occurs in high concentra- 
tion in the urine of stallions, and is found in the testes of that animal. 
It is also found in other species of the animal kingdom. 

During pregnancy large amounts of follicular hormone are excreted 
in the urine. The excretion of wMrone increases steadily throughout 
pregnancy until the onset of labour, when it falls very rapidly. CEstra' 
(Hoi is excreted in relatively small amount until just before the onset 
of labour, when it rises very rapidly, and then just as rapidly falls to 
zero. During pregnancy the placenta appears to take a considerable 
share in the secretion of oestrone and oestreuliol (p. 135), when the ovaries 
are removed during pregnancy the excretion of the follicular hormones 
goes on unchanged. In pregnancy the follicular hormones are probably 
closely associated with the growth and maintenance of the uterus and 
the accessory organs : they are also associated with the growth and 
activity of the breasts. 

We have noted the ac^tion of the normally secreted follicular hormones 
on the endometrium throughout the menstrual cycle. When the 
hormones are administered either experimentally or therapeutically 
certain characteristic results are noted. They do not affect the cardio- 
vascular system or general metabolism. When administered to castrated 
female animals they produce in the uterus and vagina the proliferative 
changes characteristic of the phase of oestrus. The uterus becomes 
enlarged from hyperaemia, the cavity is increased, and the mucous 
membrane becomes thickened : the mucous membrane of the vagina 
becomes thickened, and cornified cella are shed into the lumen. In 
those monkeys which hav^e a menstrual c^ycle the injection of oostrone 
into a castrated female produces similar hypertrophic changes in the 
endometrium and associated tissues : when the injections cease the 
hypertrophied endometrium degenerates and the necrosed tissue, with 
blood, is shed into the uterine cavity. The same effect is found 
when oestrone is injected into oOphorectomised women : the uterine 
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heemorrhage in each case corresponds to the type of bleeding which may 
occur abnormally in certain women, and normally in bitches, during 
the proliferative phase of the menstrual cycle. 

Prolonged and massive doses of oestrone produce in the higher 
monkeys and in women a cystic endometrial hyperplasia. When it is 
injected into immature animals the development of the ovaries is 
arrested : in mature animals large doses inhibit conception, or, if 
pregnancy is already established, cause abortion. The most important 
effect is that prolonged administration of oestrone causes hypofunction 
of the anterior lobe of the pituitary gland, with secondary atrophy of 
the internal and external organs of reproduction. This effect shows 
that the continued administration of oestrone may have an adverse 
effect on the individual, but fortunately those effects can be reversed 
either by stopping the administration of oestrone or by administering 
progesterone. 

The follicular hormones have become accjcpted as standard thera- 
peutic agents. They act only by substitution and can have only 
temporary effects. They may be employed in cases of ovarian hypo- 
function, such as underdevelopment of the uterus, amcnorrhoea, 
dysmenorrhoea, and sterility, but their use in such cases is still some- 
what empirical. They have proved most satisfactory in the treatment 
of the vasomotor disturbances associated with the menopause, and 
those painful atrophic lesions of the vulva, leulco 2 )lal:ia and kraurosis 
vulvcB (vide X)p, 887, 888). 

The use of the follicular hormones therapeutically has necessitated 
standardisation. The original stsindardisation was based on biological 
tests, viz., the smallest quantity of hormone which, given in three equally 
divided doses at four-hourly intervals, would ])roduce (estrus (the 
cornificatioji and desquamation of the vaginal epithelium) in the mature 
spayed mouse or rat at the end of three days after the first injection. 
Fortunately it has now become possible to exj)ress dosage in terms of 
pure crystalline hormone. We use either the International U nit ( /. ^/.), 
which is the specific oestrus-producing effect of 0 *0001 mg. of j)ure crystal- 
line oestrone, or the hiier national Benzoate U nit ( LB. ?/.), representing 
the specific effect of 0-0001 mg. of pure oestradiol benzoate — oestradiol 
is usually employed in the form of the benzoate (vide (Chapter XLIII). 

(b) The Corpus Luteam Hormone . — 'The (jorpus luteum is peculiar 
to the mammalian group, and is associated with the intrauterine 
development of the foetus. The essential hormone, identified as pro- 
gesteroney has therefore appeared late in the evolution of the sex 
hormones. Jt is found in the <;ir(;ulation in the secretory phase of the 
menstrual cycle, and disappears about two days before the end of this 
phase. Unlike oestrone and oestradiol, it is not excreted in the urine 
to any extent. The function of this hormone is to prepare the uterus 
to receive a fertilised ovum and to maintain the ovum in the uterine 
wall in early pregnancy 
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We have seen that progesterone produces certain specific changes in 
the endometrium, which has already been sensitised by the foUicular 
hormones : it has no action on the endometrium not so sensitised. Loeb 
showed that in the secretory phase of the endometrium in rabbits a 
decidual reaction could be produced by such simple stimuli as scratching 
the endometrium : when the corpus luteum was removed this reaction 
eould no longer be obtained. 

Progesterone is responsible for some very important effects during 
pregnancy. While in the menstrual cycle it is synergistic with the 
follicular hormones, it can also exert an antagonistic effect : it inhibits 
the maturation of Graafian follicles, and by that means suspends 
ovulation during pregnancy. In the lower animals the removal of the 
corpus luteum in the early stages of pregnancy causes abortion : in 
women the fact that pregnancy may continue after removal of the ovary 
containing the corpus luteum is believed to be due to the very early 
secretion of progesterone by the trophoblastic or chorionic tissue. The 
mechanism by which progesterone stabilises the ovum in the endo- 
metrium in the early stages of pregnancy is not known, but we do know 
that j^^ogesterone inhibits the activity of uterine muscle. Observations 
in animals show that the uterine muscle is relatively insensitive to the 
hormone of the posterior lobe of the pituitary gland until just before 
the end of pregnancy : experiments on isolated uterine muscle show 
that progesterone prevents the normal response to the administration 
of that hormone. While we have seen that the follicular hormones 
produce hypertrophic changes in the breasts, the administration of 
progesterone i)roduccs more extensive hypertrophicj changes in the 
breast tissue. 

Progesterone has been accepted as a standard therapeutic agent. 
As it is destroyed by the gastric juices, it should be administered by 
intramuscular injection. Its inhibitory action on the activity of uterine 
mus(;le has indicated its use in certain forms of dysmenorrhoea, though 
this therapy is still empirical. In gynaecological functional lesions 
associated with excessive or irregular uterine haemorrhage, in which 
there may be either an overproduction of follicular hormone or a 
deficiency of progesterone, as in metropathia hamiorrhagica (p. 777), 
the administration of progesterone may be helpful. The most satis- 
factory results with progesterone have been obtained in the treatment 
of cases of habitual abortioii (p. 334). 

Progesterone has also been standardised biologically in terms of 
the amount required to prodiicc secretory changes in the fendometrium 
of an immature rabbit already sensitised by oestrin. For administration 
the dose is now calculated by weight of the pure crystalline hormone. 

Other Forms of Ovarian Activity. — The ovaries play a very 
important part in the control of somatic development. Though con- 
genital absence of the human ovaries is a very rare condition, and 
surgical castration is rarely practised in adolescent girls, ample evidence 
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regarding the influence of the ovaries on growth has been obtained 
from experiments on animals. Surgical removal in young animals 
leads to increased skeletal growth through delayed ossification of the 
epiphyses of the long bones, to the increased deposit of subcutaneous 
fat, and to incomplete development of the external organs of repro- 
duction. This clinical picture is of peculiar interest in that it contains 
the same features as are produced by hyj)eractivity of the pituitary 
gland. In this respect there would therefore seem to be an antagonistic 
action between the ovaries and the pituitary gland. 

During the prepubertal period, or period of growth, the components 
of the ovaries are the follicular systems, the interstitial cells, and the 
stroma cells — the corpora lutea have not yet appeared. The inter- 
stitial cells are much less conspicuous in human ovaries than in the 
ovaries of the lower animals, but in women they do appear histologically 
to be most numerous and active during the prepubertal period. They 
reappear in large numbers during pregnancy. We have seen that 
ovulation is arrested during pregnancy, though the ripening of follicles 
continues (p. 59) ; this is a reversion to the prepubertal type of 
follicular activity. No definite hormone has been identified as associated 
with the interstitial cells, even in the lower animals where they are so 
concentrated as to be described as '‘interstitial glands. They are 
present in the human ovary until the menopause and probably exercise 
some function. In the prepubertal they appear to be associated with 
the direction of somatic development, such as the determination of the 
female type of bony pelvis, and to influence the growth of the accessory 
organs of reproduction and the development of the secondary sex 
characteristics. 

Removal of the ovaries after puberty is not followed by a retro- 
gression of the secondary sex characteristics : there are atropluc 
changes in the uterus, vagina, and vulva, with certain vasomotor and 
metabolic disturbances, all of which normally occur after the meno- 
pause (p. 05). There is no alteration in the shape of the pelvis, the 
form of the breasts, or the distribution of the subcutaneous fat and 
pubic hair. The determination and control of the secondary sex 
characteristics do not depend on the gonads alone. There appears to 
be a neutral type for each species— Pezard has shown that the removal 
of the gonads in birds of b(^th sexes leads to the development of a 
neutral type. In the human species the female approaches more closely 
to the neutral type than the male : the two features which in women 
appear to be directly due to the internal secretions of the ovaries are 
the shape of the bony pelvis and the hypertrophy of the breasts after 
puberty. We have seen that the former may be due to the action of 
the interstitial cells, while the latter depends on the action of the corpus 
luteum which cannot become operative until ovulation has been 
established. 

Irregularities in sex conformation have been described frequently 
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in human beings, the external configuration of one sex associated with 
the gonad of the other sex. Blair Bell epitomised the modern view of 


PiTUfTARY Gland 



Fj(j. 28. — Diagrammatic Figure to show the Kelationship between the 
Hormones of the Ant-erior Lobe of the Pituitary Gland and of the Ovary, 
and the Clianges in the Endometrium throughout the Menstrual Cycle 
(after Graves). 


this study in the words : Propter secretiones internas totas, mulier 
est quod est.’’ 


THE OTHER ENDOCRINE GLANDS 

/ 

Pituitary Gland. — (1) The Anterior Lobe of the Pituitary Gland 
of all the endocrine glands api)ears to be the most closely related to the 
physiology of reproduction. It does exercise a multiplicity of functions 
in the control of body processes by the secretion of a number of 
hormones, among which are (a) the growth-stimulating ; (6) the 

gonadotropic ; and (c) the lactogenic hormones. 
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(a) The growth-stimulatirig hormone only affects the reproductive 
organs in association with the growth of the whole body. In pituitarjf 
infantilism there is an arrest of body growth with marked under- 
development of the reproductive organs. The secondary sex characters 
are absent — ^there is no growth of pubic hair and the breasts remain 
ill-developed. Cushing has produced in dogs a condition resembling 
acromegaly by intraperitoneal injection of this hormone. Acromegaly 
is associated with hyperplasia of the acidophil cells of the anterior 
lobe : there is usually an associated hypertrophy of the suprarenal 
cortex, and, in the later stages of the disease, amenorrhoea. In 
Frohlich's syndrome, which is believed to be due to irregular func- 
tion of the chromophobe or chief cells ” of the anterior lobe,, 
there is an excessive deposit of fat in the breasts, abdomen and 
hips, with atrophic changes in the reproductive organs, amenorrhoea 
and sterility. 

[b) The gonadotropic hormone controls the growth, structure and 
function of the ovary, and so influences the other organs of reproduction 
and the secondary sex characters. Experimental removal of the 
pituitary gland causes the arrest of the oestrous cycle, together with 
atrophic changes in the ovaries and the uterus ; these effects can be 
prevented by grafts of the anterior lobe. This control of the cestrous 
changes of the endometrium by the anterior lobe can only be exercised 
through the ovaries. In the lower animals “ mating ’’ appears to 
stimulate the function of the anterior lobe ; in animals such as the 
rabbit, where ovulation normally follows coitus, this does not occur after 
hypophyscctomy, but extracts of the anterior lobe, injected into such 
hypophysectomised animals, will induce ovulation without coitus. 
Ovaries from immature animals, grafted into castrated adult animals 
of the same species, rapidly assume the ^;haracters of the active adult 
ovary ; but mature adult ovaries, grafted into an immature animal 
under the same circumstances, lose all evidence of activity and revert 
to the immature state. This variation in effect is due to the anterior 
lobe of the pituitary gland which in the second grafting experiment 
had not yet reached maturity. 

The gonadotroi)ic hormone produces two effects : (a) the aisiro- 
genic — the ripening of the Graafian follicles, the maturation of ova 
and the associated proliferative changes in the endometrium ; and 
(6) the luteinising — the development of the corpora lutea with secretory 
changes in the endometrium. These effects may be due to the action 
of two separate hormones, or to the same hormone producing different 
effects when acting in different concentrations. In the belief that 
there were two separate hormones, Aschheim and Zondek named the 
oestrogenic hormone of the anterior lobe Prolan A, and the luteinising 
hormone Prolan B. It may be impossible to arrive at a decision on 
this point until the hormone or hormones concerned are established 
as specific chemical bodies, as oestrone and progesterone have been — 
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at present the gonadotropic hormones can only be recognised as having 
the characters of proteins. The hormone does not appear to be 
sex -specific as are oestrone and progesterone. 

The urine of pregnant females and their placentae contain relatively 
large amounts of hormones which in their physiological reactions 
closely resemble the gonadotropic hormone of the anterior lobe. This 
gonadotropic hormone of pregnancy appears to be elaborated by the 
chorionic villi of the placenta. The Aschheim-Zondek and Friedman 
tests for pregnancy depend on the presence in the urine of hormones 
closely resembling the gonadotropic hormone of the anterior lobe. 
The hormone is more easily extracted from the urine of pregnant 
women than from pituitary or placental tissue. Most of the com- 
mercial preparations available for clinical use are prepared from 
pregnancy urines and produce essentially the luteinising effect ; the 
oestrogenic principle has not been eliminated and this fact may make 
such preparations less suitable for the treatment of threatened or 
habitual abortion. Recently a preparation of the gonadotropic 
hormone, Antex^ has been secured from the serum of pregnant mares, 
and appears to have a definite effect upon the development of the 
Graafian follicles, ovulation and the secretion of oestrone. 

During pregnancy the amount of gonadotropic hormone in the 
urine rises progressively until the end of the fifth month, and then 
decreases steadily until full time. The hormone disappears very 
quickly from the urine after labour. Compare this with the oestrone 
content of the urine, which increases steadily up to the onset of 
labour {vide j). 57). Since the gonadotropic function of the anterior 
lobe appears to be suspended during pregnancy, we have the more 
reason to believe that the gonadotropic hormone of pregnancy is 
elaborated by the chorionic villi. 

The presence of oestrone in the blood in sufficient concentration 
clauses inhibition of the secretion of gonadotropic hormone by the 
anterior lobe in women {vide j). 60). The activity of the ovary is 
thus inversely related to the gonadotropic function of the anterior 
lobe ; continued oestrone formation leads to diminution of gonado- 
tropic hormone function, which in turn inhibits ovarian activity and 
allows the anterior lobe to renew the cycle by increased production 
of gonadotropic hormone. 

For clinical purposes the gonadotropic hormone of the anterior 
lobe has been standardised in rat units — the unit is the smallest 
amount of the hormone which will bring about follicle .ripening and 
luteinisation in the immature female rat. Antex, the hormone 
extracted from the serum of pregnant mares, has been standardised 
in mouse units — the unit is the amount of hormone which will double 
the weight of the ovary of an immature female mouse, aged three to 
four weeks, in three to four days. Gonadotropic hormones must be ad- 
ministered by subcutaneous or intramuscular injection. The hormone 
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may be employed for the treatment of amenorrhoea or scanty menstrua- 
tion, and sterility, associated with infantilism, delayed puberty and 
insufficient follicle formation. It may also be employed in cases of 
deficient corpus luteum formation, such as metropathia hsemorrhagica 
And other forms of functional uterine haemorrhage. Overstimulation of 
the ovary by gonadotropic hormone may lead to excessive follicle forma- 
tion — in one experiment of this type a pregnant mouse was found to 
have twenty-nine foetuses. Injection of the hormone into senile mice 
produces reactivation of the ovaries, with the reappearance of the 
cestrous cycle, and even pregnancy. 

(c) The lactogenic hormone of the anterior lobe is responsible for the 
initiation of the secretion of milk. The hypertrophy of the mammary 
gland which takes place during pregnancy is probably due to the 
oestrogenic hormones rather than to the action of progesterone (p. 128). 

(2) The Posterior Lobe of the Pituitary (Jland. — Three 
hormones have been identified in the substance of the posterior lobe ; but 
as this lobe consists chiefly of connective tissue and neuroglia, it is 
believed that the hormones are actually secreted by the epithelial 
cells of the pars intermedia which penetrate into the posterior lobe, 
and are only stored in the posterior lobe. The first hormone is the 
oxytocic, usually referred to as pitocin, which controls the contraction 
of uterine muscle. The action of this hormone is reinforced by 
cestrone and inhibited by progesterone. The second hormone is the 
pressor, referred to as pitressin, which produces a sustained rise of 
arterial blood-pressure and also stimulates peristalsis in the gastro- 
intestinal tract. The third hormone is an antidiuretic, which has been 
employed in the treatment of diabetes insipidus. 

The Thsrroid Gland. — The close relationship of the thyroid gland 
to the reproductive organs has long been recognised : enlargement 
of the thyroid during pregnancy has been described since the days 
of Hippocrates. In extreme hypofunction of the thyroid, such as 
cretinism, there is usually amenorrhoea, though occasionally only 
delayed puberty. In myxeedema there may be profuse or frequent 
periods, with a tendency to amenorrhoea if the condition persists. 
Similarly, hyperthyroidism, is at first associated with profuse and 
frequent periods, while in advanced exophthalmic goitre it is usual 
to find amenorrhoea with atrophic changes in the reproductive organs. 

The Parathyroid Glands. — The parathyroid glands do not appear 
to be closely associated with menstrual function ; but they assume 
considerable importance when we come to consider some of the 
problems of pregnancy, where they may He closely associated with 
disturbances in calcium metabolism (vide p. 155). 

The Thymus Gland. — Temesvary describes extracts of this gland 
as powerful stimulants of isolated uterine muscle. Removal of the 
gland in immature animals has been found to accelerate sexual 
development. 
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The Pineal Gland. — ^Tumours of this gland have been associated 
with precocious puberty, but such tumours are usually teratomata, 
and the abnormal development need not be due to the gland tissue. 

The Suprarenal Glands. — Variations in the development of the 
suprarenal cortex have been found in certain abnormalities of the 
reproductive organs. Tumours of this gland in children are associated 
with precocious puberty. In adults this gland may be the seat of a 
rare type of virilising tumour, with atrophy of the uterus and the 
breasts, amenorrhoea, hypertrophy of the clitoris and male distribution 
of hair ; those irregularities disappear when the tumour is removed. 

The Pancreas.'—In cases of diabetes mellitus there is a depression 
of sexual function. Where the lesion is progressive, atrophic changes 
take place in the reproductive organs ; amcnorrhcea appears quite 
early. 

THE MENOPAUSE 

The menoi)ause marks the end of reproductive life. The menstrual 
periods may (?ease quite suddenly, but as a rule they gradually 
diminish in frequency and amount until they disappear completely. 
The age at which the mcnoj)ause occurs varies very widely- -in 50 per 
cent, of women, between forty-five and fifty ; in 25 per cent., between 
forty and forty-five ; in 12-5 per cent., between thirty-five and forty ; 
in 12-5 ])er cent., between fifty and fifty-five. It occurs, as a rule, 
later in married women than in single : in those who have borne 
children later than in those who have not. Again, it occurs early 
in those women who reached puberty late, and continues longest in 
those who began to menstruate early. The duration of sexual life 
appears to be a function of the sexual endowment of the individual. 
A very early menopause is usually due to some endocrine disorder 
associated with hypofunction of the anterior lobe of the pituitary 
gland or of the ovary. A late menoy)ausc may be associated with 
fibromyomatous or adenomyomatous tumours pf the uterus, or with 
some irregularity in pituitary or ovarian function. 

Structukal Changes at the Menopause. — The reproductive 
organs show progressive atrophic changes. The ovaries diminish in size ; 
the surface becomes wrinkled and irregular — the “ peach-stone ” ovary. 
The epithelial elements, including the Graafian follicles, disappear ; 
the interstitial cells remain for a few months, but within a year from the 
cessation of periods all signs of ovarian activity are lost. By this time 
microscopic examination shows little but fibrous tissue. ^ Occasionally 
some follicles undergo cystic dilatation, and this variation may be 
associated with irregular or excessive uterine haemorrhage. 

The walls of the Fallopian tubes lose their muscle tissue ; the plioae 
become less conspicuous and the lining epithelium loses its cilia. 

The uterus becomes reduced in size, and the cervix atrophies until 
it may just be recognised as a dimple in the vaginal vault. The muscle 
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of the uterine wall is gradually replaced by fibrous tissue. The endo- 
metrium becomes thin ; it is now represented only by the deeply 
staining basal layer with a few simple tubular glands. The functional 
layer is lost and proliferative changes no longer occur. In some 
women the endometrium persists as a thick layer for many years after 
the menopause. Occasionally some of the endometrial glands undergo 
cystic dilatation before the menopause, and those cystic structures 
may still be identified in the thimied-out uterine lining after the 
menopause. 

The vagina alters in shape ; the wider vault shrinks until the 
whole canal takes the form of a cone with its base at the vulva and 
its apex at the external os. The mucous membrane becomes pale 
and transparent ; the cells lose their glycogen. The bacterial content 
alters ; Dcderlein’s bacilli disapj)ear and the flora changes to the 
mixed type. The vaginal ei)ithelium now shows ])oor resistance to 
infection, and is liable to be the seat of a senile vaginitis (p. S97). 

The shrinking of the vagina tends to draw the uterus down into the 
position of retroversion. The pelvic cellular tissue becomes lax aiid 
the supports of the uterus, especially in })arous women, lose their 
tone. Where the cervix is hypertrophied, descent of the uterus 
frequently occurs, and many women notice })ro]a 2 )se of the uterus for 
the first time after the menopause. 

The labia majora and the mons veneris atrophy, lose their sub- 
cutaneous fat and hair, and expose the labia minora. The eirithelium 
covering the labia minora and the vestil>ulc becomes j)ale and dry. 
The vaginal orifice becomes narrowed. Those atrophied tissues are 
very easily abraded. 

There is usually a tendency to obesit>\ The breasts, however, 
lose their i)eriglandular fat and may shrink or become more pendulous. 
Hairs appear on the lips and the chin. 

The atrophic changes in the ovary are accom{)anicd by a diminution 
in the secretion of ovarian hormones. This is associated with an 
oversecretion of the gonadotroi)ic hormones of the anterior pituitary 
lobe. Those two sets of hormones maintain a balance ; under- 
secretion of the one set leads to hyperse(;retioji of the other and vice 
versa. One of the most characteristic features of the meno 2 )ause is 
the increasing concentration in the urine of the gonadotropic hormone 
of the anterior jutuitary lobe. There is usually a decrease in thyroid 
activity. The menopausal tendency to masculinity has been attributed 
to hyi)erfunction of the suprarenal cortex. The tendency to vasomotor 
disturbances, hyperpiesis and glycosuria, characteristic of this ei)Och, 
may be due to an increased secretion of adrenalin. 

The Symptoms oe the Menopause. — While the cessation of 
menstruation is a local manifestation, women are at this time liable 
to a series of more general disturbances. Only a few women pass the 
menopause without disturbing symptoms : some are incapacitated by 
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the severity of those symptoms. The most frequent and characteristic 
symptom is “ flushings ” — ^waves of vasodilatation, limited to the 
face and neck, accompanied by sweating, followed by chilliness, and 
lasting from ten to fifteen minutes. The blood-pressure may be raised, 
but as a rule only temporarily ; headaches and noises in the ears are 
common.' Cardiac irregularity, palpitation and attacks of giddiness 
also occur. Digestion may be disturbed with flatulence and con- 
stipation. Backache and pains in the joints are so frequent that 
menopausal fibrositis and menopausal arthritis are sometimes described. 
Sensations of “ pins and needles ” in the extremities are very common. 
Varying degrees of mental disturbance occur — from irritability or 
depression on to something approaching insanity. Sexual feeling may 
be increased during the actual menopausal changes and this may be 
due to the irregular development of Graafian follicles. 

Pseudocyesis or “ phantom pregnancy (vide p. 177) occurs most 
frequently at this epoch. The disturbed mental attitude of the woman 
leads her to attribute her amcnorrhoea to j^regnancy, and to regard 
her increasing stoutness as confirmatory evidence. 

Special notice must be given to the popular belief among women 
that at the meno|)ause irregular uterine haemorrhage is a normal 
l)henomenon. Where there is any deviation from the usual types of 
arrest of menstrual bleeding the patient should be most carefully 
examined for evideiKje of malignant uterine lesions, which unfortunately 
have their greatest frequency just before or soon after the menopause. 

The grouj) of disturbing symptoms which have just been described 
as occurring at the menopause do not always coincide with the cessation 
of menstruation : they may appear while the periods are still regular, 
or may continue for a long time after the periods have ceased. 
Whereas the cessation of periods is associated with certain easily 
identified changes in the ovaries and uterus, the generalised disturbance 
of body function appears to be due to a much more extensive change. 
Practically all the special symptoms which have been described are 
related to the sympathetic nervous system. We may describe them as 
climacteric or due to changes in the whole body, whereas the meno- 
pause is a factor of a relatively small group of organs. In over 80 per 
cent, of women the two series of changes are coincident : the oestro- 
genic hormones disap})ear from the blood and the urine in these 
women within three years from the cessation of periods ; but in over 
10 per cent, of women these hormones may still be present in the 
blood and urine twenty years after the menopause. 

The Artificial Menopause. — The surgical removal of the uterus 
takes away the vehicle of menstruation, while the removal of the 
ovaries takes away the immediate activator of the function. The 
treatment of malignant disease of the uterus or ovaries by radium or 
deep X-rays will produce an artificial menopause, and treatment of 
certain forms of functional uterine hamorrhage, such as metropathia 
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hmmorrJiagica (p. 788), by the same methods will give the same result. 
When one or both ovaries are saved at the operation of hysterectomy 
the ovarian tissue undergoes gradual atrophic changes until by the end 
of two years no trace of functional activity can be identified. 

The degree of general disturbance following the artificial menopause 
is very variable. The general principle may be accepted that conserva- 
tion of ovarian tissue helps to diminish the severity of menopausal 
disturbance after hysterectomy, but some women who have both 
ovaries removed at this operation are less disturbed by such symptoms 
than others who have both ovaries saved. Women between twenty 
and twenty-five years of age who have had the uterus and ovaries 
removed are sometimes singularly free from menopausal disturbance. 
Ovarian grafts have been extensively employed to relieve the symptoms 
of the artificial menopause, but the grafted tissue loses its functional 
value in about the same time as the normal ovary retained in its 
normal situation at operation. Now that administration of oestrone 
has proved so satisfactory in the relief of menopausal symptoms, the 
employment of ovarian grafts is less necessary. 

The Treatment oe Menopausal Symptoms. — The disturbing 
symptoms of the menopause are seldom so severe as to require special 
treatment. Where the symptoms are slight, special attention to diet, 
bowel function, rest and exercise, with some personal reassurance, is 
usually sufficient. When nervous symptoms are most prominent, the 
administration of bromides in 10-grain doses thrice daily is usually 
effective. A tendency to hypothyroidism can be checked by small 
doses of thyroid extract. A great advance in the treat^nent of the 
disturbances of the menopause has been made with the introduction 
of oestrogenic hormones as therapeutic agents. An exact scientific 
therapy could be based on the estimation of the hormone content of 
the urine and on the examination of smears from the vagina, but for 
practical purposes the oral administration of 1000 International Units 
of oestrone thricje daily should be tried empirically. The patient's 
response to treatment, particularly the disappearance of flushings, 
guides the further treatment. There are very few patients who require 
the administration of large amounts of hormone by injection. Slight 
overdosing may cause headacjhes, and great excess will occasionally 
produce uterine haemorrhage. This therapy has proved most helpful 
in certain post-menopausal lesions associated with ovarian deficiency, 
such as pruritus vulvae, leukoplakia and kraurosis (vide pp. 886, 887). 
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EARLY DEVELOPMENT OF THE EMBRYO, MEMBRANES AND 
DECIDUA- ANATOMY OF IMPLANTATION— DEVELOPMENT OF 
THE REPRODUCTIVE ORGANS— ABNORMALITIES OF THE 
REPRODUCTIVE ORGANS 

I N a preceding section we have seen that the ovum enveloi)ed by 
the adjacent cells of the discus proligerus escapes from the ovary 
about midway between two “ periods ” (p. 56). According to 
Westman ^ the dehiscence of the ovum is no mere haphazard process. 
He claims to have shown that, as the result of muscular movements in 
which the ovary collaborates through the ovarian ligament, the fim- 
briated end of the tube stretches over the corresponding surface of the 
ovary to receive the ovum as it is shed. Westman ’s investigations were 
can’ied out in rabbits, monkeys and, latterly, in women. A somewhat 
similar view was held from early times. By the ciliary action of the 
mucous membrane of the tube a cHjnstant stream of fluid is kept flowing 
from peritoneal cavity to uterus and, caught in this stream, the ovum 
is (tarried inwards towards the womb. 

The ripe ovum is about inch (0-2 mm.) in diameter. Before 
being fertilised it j^asses through the process of maturation, extruding 
first one, then a second j^olur body. In the end it possesses half 
its original number of chromosomes. The spermatozoon by a similar 
])rocess has lost half its chromosomes before its escape from the 
testicles. At fertilisation the head of the sperm-cell containing the 
nuclear elements burrows into the ovum, where it becomes a spindle- 
shaped mass “the male pronudeus. This fuses with the reduced nucleus 
of the ovum — the female pronuoleus. By the union of the male and 
female elements the fertilised ovum, now termed the zygote, regains its 
original number of chromosomes, half being maternal and half paternal, 
and in this way, it is believed, the hereditary characters of the two 
sexes are conveyed to the foetus. 

Observations in lower animals have shown that fertilisation of the 
egg-cell occurs in the Fallopian tube, and it is probable that this is the 
normal site in the case of women. The process by which the sperma- 
tozoa reach the tube is not fully understood. The motility which 
they possess — it has been estimated that the sperm cell can move at 
the rate of I inch (2*5 cm.) in from seven to eight minutes — ^may be the 

^ Westman, A., Journ. Obat. and Qyn.^ Brit. Emp., 1937, vol. xliv., No. 5, p. 821. 
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sole factor. It is ]X)S8ible that during the female orgasm there is in 
addition brought into operation an active upward suction of the 
mucous plug which occupies the cervix and into which the spermatozoa 
have passed. 

There is considerable uncertainty in regard to the length of 
time the unfertilised ovum and the spermatozoa can survive in the 
genital passages. It has until recently been generally understood that, 
whilst the survival period of the ovum was short and, at the most, 
probably no more than twenty-four to forty-eight hours, the sperm 
cells, on the other hand, were capable of surviving for a considerable 
period, even for several weeks. More recent work has, however, claimed 
to show that this is incorrect and that, although exhibiting no recog- 
nisable histological change, spermatozoa which have been ejected for 
longer than twenty -four to forty -eight hours have in reality completely 
lost their potency. The time of survival of the sex cells in the genital 
canal is of considerable practical importance, as on it depends the 
validity or otherwise of the so-called “ safe i)eriod.” The recent 
observations of Knaus ^ and others, which seem to establish the 
existence in the normally menstruating woman of a circumscribed 
period during which she is sterile, argue for a survival interval that 
must be short in regard to both sex cells (p. 817). 

Sex Delerminatiov, — Formerly it was believed that the factors 
responsible for sex determination only began to operate at some period 
after segmentation of the zygote had begun. The fact, however, that 
twins developing from a single ovum (uniovular twins) are always of 
the same sex has for long suggested that sex must be determined at 
an earlier stage. Many years ago Wilson, Morgan and others suggested 
that sex was determined even before fertilisation, and that it was the 
spermatozoon which exerted the primary influence. More recently, 
Painter, 2 Evans and Swezy ^ and others have shown that, whilst the 
ovum contains forty-eight chromosomes which are all alike, the sperm 
cells possess forty-six chromosomes whi(;h are identical and one pair 
of differing sizes, a large x and a smaller y. It thus happens that after 
nuclear reduction there will be present two types of spermatozoa, each 
with twenty-four chromosomes, but one i)ossessing an x, the other a y 
chromosome. It is suggested that fertilisation of the ovum witli the 
X spermatozoon produces a female, with the y si)ermatozoon a male child. 

Male and female babies are produced in differing f)roportions ; 
although these vary from time to time and in different communities, 
they exhibit a remarkable constancy in favour of the male in a ratio 
of about 106 to 100. Whilst this represents the relation existing at 
birth it is now recognised that this sex discrepancy is even greater at 
earlier stages of intrauterine develoi)ment. Streeter and his pupils 


^ Knaus, Periodic Fertility and Sterility in Women, Vienna, 1934. 
* Painter, Journ. Exper. Zool., 1923, p. 37. 

» Evans and Swezy, Mem. Univ. Calif., lierkelev, 1929, p. 9. 
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have shown that a relatively high proportion of aborted ova are male ; 
in 1200 specimens Schultz ^ found 110 male to 100 female ova. From 
a calculation of probabilities Oew ^ has estimated that at the time of 
conception the proportion of male to female ova is 170 to 100. We 
understand neither the reason of this numerical discrepancy in the 
sexes nor the cause of the relatively high mortality of the male before 
birth. As Crew has pointed out, it calls for a revision of the criteria 
upon which we so generally speak oi the stronger sex ! ” 

EARLY DEVELOPMENT OP THE EMBRYO 

The earliest stages of the human ovum have not been seen, the 
youngest ovum described (that of Miller) being already about ten days 
old. But the process has been observed in several mammalia, and there 
is a sufficient probability that in the human the essential phenomena 
are the same. 

The fertilised ovum or zygote divides by repeated division into 
t wo, then four, eight, sixteen, thirty-two cells, and so on until a little 
solid sphere of cells is formed, called the morula 
(Fig. 29). From an early stage the central cells are 
larger than those on the surface. Whilst segmenta- 
tion is going on fluid gathers in the morula and 
displaces the heap of larger cells to one pole. The 
morula now becomes the blastocyst (Fig. 30). The heap 
of cells on the inner wall of the blastocyst is the 
embryonic or inner cell-mass, and from this the essential 
structures of the embryo originate. The outer layer of cells which 
envelops the blastocyst is the tro'phoblast. It plays no actual part in 
the construction of the embryo but it has 
important nutritive functions to subserve. 

The cells on the inner surface of the 
embryonic cell-mass become flattened to form 
the entoderm and this grows round to form 
a small closed sac within the blastocyst — 
the yolk-sac. Meantime the trophoblast is 
enlarging more ra])idly than the embryonic 
area. 

Whilst the yolk-sac is being formed the 
inner cell-mass becomes hollowed out by fluid 
which gathers within it more towards its inner 
aspect — the cavity thus formed is caUed the amniotic cavity. The cells 
on the inner aspect of this cavity — i.e. those next the entoderm — become 
columnar in shape and constitute the embryonic entoderm. At this stage 
the embryo is represented by a small heap of cells attached by a 

^ Schultz, Contrib. 1o Embryology^ (krnegie Institution, Washington, U.S.A., p. 56. 

“ Crow, Trans. Edin. Ob^tl. Soc.., 1927, p. 47, 



Fig. 30. — Blastocyst. 

1. Entoderm Covering. 

2. Tuner Ccll-MasR. 
'^rophoblast. 



Fig. 29. — ^Morula 
Stage of Ovum. 
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T. H. Bryce, "Quain's Anatmny/’ 

Fig. 31. — Developing Ovum. 

1. Troplioblast. 2. Yolk-Sac. 

8. Amniotlc Cavity. 4. Ventral Stalk 


relatively broad base to the inner wall of the blastocyst. The area 

of attachment is called the ventral stalk 
and is the precursor, as we shall see, of 
the umbilical cord. 

We have thus followed the early 
origins of the embryonic ectoderm and 
entoderm. As seen in the lower animals 
the embryonic area is at this time 
represented by a circular or oval patch 
of darker colour on the surface of the 
blastocyst. At an early stage the hind 
part of this area becomes darker than 
the rest and on examination this change 
is found to be due to the appearance of 
spindle-cells between the ectoderm and 
the entoderm. This is the mesoderm. 
The same spindle-cells then appear all over the embryonic area 
separating the ectodermic and entodermic layers of the embryo, and 
at the outer margin of the embryonic area the mesoderm spreads 
outwards all round, splitting into two layers. One layer grows round 
to cover the yolk-sac — the splanchnopleure. The other extends out- 
wards to cover the inner surface of the trophoblast — the somatopleure. 
This layer becomes incorporated with the trophoblast to form the chorion. 
The structure and function of the chorion will be considered later. 

If the dark oval area on the surface of the blastocyst be examined 
at the stages of devcloi)ment which correspond to the first origin of 
the mesoderm significant changes will be recognised to be occurring. 
Extending forward in the middle of the embryonic area from the shaded 
mesodermic region is a slight depression — the primitive streak — on 
each side of which the cells are raised to form the primitive folds. 
Shortly after this a second mesial groove appears in front of the primitive 
streak — the medullary groove — and this is also bounded by two raised 
folds, which unite in front and diverge behind. This groove at a later 
stage closes over to form the neural canal. 

As development progresses the embryo projects more and more free 
into the cavity of the blastocyst, and the ventral stalk, becoming rela- 
tively narrower, forms a sort of x)ediclc froqi which the embryo dangles. 

The details of development of the foetns cannot be described in a 
book of this scope. Only those sufficient for an understanding of the 
foetal membranes, placenta and umbifical cord wiU be given. 

The embryo at first lies flush on the floor of the amniotic cavity. 
At an early stage, however, the amniotic cavity increases and the 
amnion dipping downwards all round the embryo eventually encloses 
it completely, or practically completely. As the amnion grows round to 
fold the embryo off it necessarily constricts off a portion of the yolk- 
sac ; this is left as a tube running the length of the embryo. This tube 
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is lined by the entoderm which is folded over at the same time. The tube 
is the primitive gut and it communicates with the yolk-sac (Figs. 33-35). 
As the amnion expands it gradually comes to fill the greater part of 
the blastocyst. Its outer surface comes up against the mesodermie 
layer of the chorion, with which it remains in contact up to the end 
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Meanwhile the yolk-sac is shrinking, and eventually it forms a small 
vesicle in the ventral stalk — the umbilical vesicle — communicating with 
the primitive gut by the vitelline duct (Fig. 36). 

The ventral stalk possesses another structure of importance — the 
allantois. This is formed from a diverticulum which extends outwards 
from the hind end of the primitive gut and which burrows along the 
ventral stalk. In some of the lower animals this structure reaches a 
large size, extending along the trophoblast to form the placenta. In 
man it forms the bladder and the urachus. 



Fia. 3(). 
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The mode of development of the umAUiml cord will now be apparent. 
It consists of the original ventral stalk formed of the mesoderm enclosed 
by the amnion and containing the umbilical vesicle and the vitelline 
duct and the allantois. In addition, from an early stage, it conveys the 
umbilical vessels from the foetus to the chorion, in the mesodermic 
lining of which they spre.ad out. The umbilical cord at first possesses 
two arteries and two veins. The veins Mse into one at a later date, so 
that at birth the umbilical cord iiossesses ordinarily two arteries and 
one vein. With development the position of attachment of the 
umbilicus to the embryo shifts, so that whilst to begin with it is nearer 
the caudal end, at a later date it takes up a more central position, and 
this it maintains throughout. The structure of the umbilical cord and 
its relations to the placenta will be described later. 

There are still some points in connection with the amniotic sac 
which require description. This sac is from the beginning filled with 
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fluid and this fluid increases naturally as the amnion enlarges. At the 
time when the amniotic cavity Alls up the blastocyst it is much larger 
in proportion than the minute embryo, and this relative difference is 
maintained for some time. Later, however, the foetus grows at a 
relatively quicker rate, and at the end of pregnancy it occupies a large 
part of the cavity. 

The remainder of the cavity is occupied by fluid which bathes the 
foetus aU round and in which the growing child can move fairly freely. 
At the end of pregnancy the quantity of fluid within the amnion is 
IJ to 2| pints. The amniotic fluid is a pale, sterile, straw-coloured 
alkaline fluid with a specific gravity of about 1010. For a discussion 
of the functions of the amniotic fluid see Chapter VII. 

IMPLANTATION AND IMBEDDING 

The earliest stages of implantation of the human ovum in the mucous 
membrane of the uterus have not yet been seen. It has been computed 
that about seven days elapse between fertilisation and imbedding, 
during which period the ovum or zygote is nourished by the secretion 
from the utei'ine glands. Much is happening at this period — the ovum 
is rapidly developing and (under the influence of the sex glands and 
more especially the corpus luteum (p. 59)) the mucosa of the uterus 
is preparing itself for the reception of the zygote. A short time after 
the ovum imbeds the Aschheim-Zondek test (p. 108) begins to be positive. 
In the youngest segmented human ova so far described, those of Miller, 
Kleinhans, Young and Linzenmeir, which are probably from ten to 
twelve days old, the blastocyst in each case occupies a cavity sunk 
in the endometrium and completely shut off from the surface. The 
youngest of these ova is that of Miller, which measures 0-83 X 0*44 mm. 
and is ten to eleven days old. That of Kleinhans (described by Grosser) 
measures 0-8x0*05 mm., Linzenmeir ’s is 1 •05x0*9 mm., whilst that of 
Young is 1-5x0-77 mm. The ovum of Bryce and Teacher (Fig. 37) 
comes next in succession ; its diameters are 1-95x0-95 mm., and it is 
about thirteen or fourteen days old. These four ova resemble one 
another in that their blastocysts are still in the smooth, more or less 
avillous [)hase. 

The fact that in the earliest human ova so far observed the im- 
plantation process is already comjdeted necessarily implies that we 
have no certain means of deducing the exact mechanism by which this 
process is accomplished. To account for the completer passage of the 
ovum from the cavity of the uterus into the depths of the mucosa, it 
was at one time conceived that the ovum, which by this time had 
reached the morula stage, lodged in a groove in the endometrium, and 
that the implantation chamber was then completed by a growing over 
and fusion of the lips of this groove behind the ovum. From this 
conjectured closing of the implantation cavity by a reflexion of the 



76 


OBSTETRICS AND GYNECOLOGY 

endometrium on each side sprang the conception of the decidua reflexa 
(see under). According to a somewhat different view, the necessity for 
lodgment in a groove was eliminated by supposing that the ovum lying 
on the flat surface was engulfed by an upgrowth or reflexion of the 
tissue all round, which eventually fused over the ovum to shut in the 
implantation cavity. Subsequent investigations have gradually led 
to a discarding of these views of the mode of formation of the endo- 
metrial chamber, and in their stead there has been substituted a 
mechanism implying a more active role on the part of the ovum itself. 


n.i. pi, cyt. P,e. cyt. pi. n.z. 



cup vV pi gl. 


37. — Diagram of Teacher-Urya; Ovum. Magmlitd 50 li. (T. if. lirycc, clej.) 

P.e.t point of entrance ; cyt„ cyto-trophoblust ; pL, p]aiimodi'-trophf)t)]a.st ; n.z., necrotic zone of 
decidua; gl.^ gland; cap., capillary; pl.\ inass(!s of vacuolating plasmodium invading capillariea. The 
cavity of the blastocyst is completely filled by mesoblabt, and imbedded Uierein are the ainuio-embryoiUc 
and cutodermlc vesicles. The natural proportions of the several parts have been strictly observed. 

Having reached the uterus it is now believed that the zygote, by 
virtue of the erosive action of its su{)erficial cells (trophoblast), (lestroys 
the covering maternal ej)ithclium and excavates for itself a bed in the 
stroma of the mucous membrane. Whilsjt the ovum is still lying in 
the uterine cavity against the epithelium J>f the mucosa it is probable 
that the adjacent mucous membrane becomes congested and softened 
in readiness for the recej)tion of the ovum. Indeed, we now know 
that under ordinary conditions ovulation occurs round about the 
middle of the menstrual cycle, and tha,t therefore the fertihsed ovum 
will reach the uterus during the premenstrual or secretory phase, 
when the endometrium is in the idealcondition for reception of the zygote. 
In a fertile cycle the premenstrual changes in the endometrium thus 
become synonymous with changes laid down in preparation for 
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geBtation. Immediately after the covering epithelium is broken 
through, the congestion of the adjacent tissues becomes more marked 
and the ovum now grows inwards into an area suiSused with maternal 
blood fluid. Probably at once the whole surface of the ovum becomes 
bathed with the blood poured from the opened-up mother's vessels. It 
is thus virtually immersed in a number of blood-lakes. The exact nature 
of these changes is still obscure, but they would seem beyond doubt 
to be caused by some biochemical material that diffuses into the 
surrounding tissues from the surface cells, or trophoblasty of the ovum. 
The major changes occur in the immediately adjacent stroma, but the 
same changes are present in eccentrically lessening degree in the 
further tissues as well. After the ovum has passed completely into 
the uterine stroma, the opening through which it entered becomes 
sealed with blood-clot (Pig. 37, P.e.). 

From a very early stage the external layer of cells that covers the 
whole surface of the blastocyst is divided into two strata — the inner 
or Langhans’ cells and the outer or syncytium. The Langhans' cells 
are round or polyhedral cells with a pale body and a well-staining 
nucleus ; they are usually several layers deep. The syncytium is 
composed of a multinucleated plasmodium with no cell outlines, which 
is spread over the surface of the Langhans' layer in the form of a 
sheet of soft tissue. It often spreads in masses from the surface of the 
trophoblast into the maternal tissues and it can often be seen lining 
the walls of the opened-out maternal blood-sinuses. 

In all save the youngest human ova which have been described 
the trophoblast is already covered by feathery projections from its 
surface — the villi. These are composed of the two epithelial layers 
that make up the epithelial covering of the trophoblast, and in 
addition they contain a core of mesoderm derived from the spindle - 
cells that line the blastocyst cavity. At a later date this connective 
tissue conveys the foetal vessels into the villi, and in this way the 
foetal and maternal bloods are brought into intimate relationship. 
This relationship extends at first along the whole surface of the 
blastocyst, but later it is limited to the placental area only. It is in 
this way that the exchange of nutritive and waste materials from and 
to mother and foetus is maintained. The trophoblast has now become 
chorion and the trophoblastic villi have become the chorionic villi. 

Whilst these developments are taking place the ovum is enlarging 
and the cavity in the uterine stroma in which it lies is expanding to 
keep pace with it. The area of the mucosa, occupied by the ovum, is 
represented by a minute very congested superficial button of mucous 
membrane projecting into the uterine cavity. 

The mucous membrane all round the ovum is infiltrated deeply by 
blood-cells and blood-plasma which suffuse the whole trophoblastic 
area and beyond. These phenomena are very marked in the earliest 
ova and, by virtue of the increasing size of the trophoblast and the 
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corresponding increase in the quantity of the biochemical material 
which it secretes, these changes are present at regions comparatively 
far removed from the ovum.^ It is obvious that to control them some 
protective arrangement is demanded, and for this the decidm is formed. 
This consists of an enlargement of the connective tissue cells of the 
mucosa, which become closely packed together to form a solid mosaic 
buttressing the vessels and supporting the mucosa. The decidual 
reaction, as it is called, starts in the vicinity of the ovum, but 
it soon spreads until eventually the whole of the mucosa of 
the uterine body is thus changed. The conception of the decidua 
as we have just given it — ^namely, that it is a provision intended 
to save the mucosa from an extensive tearing up of its substance 
by haemorrhage and oedema after the needs of the ovum are 
established — has the advantage of explaining the rationale of the 
distant deciduae. For, as we have said, the whole mucosa becomes 
transformed into a decidua. The biochemical materials produced 
by the trophoblast enter the blood-stream, and would thus reach 
and affect the distant regions of the sensitive mucosa unless this were 
made resistant by the decidual packing of the cells. It is now 
known that the corpus luteum of pregnancy in the ovary plays 
some part in determining the decidual reaction of the mucosa. 
The structure of the decidua is shown in illustration (Fig. 38). 
The large pale cells are seen to be closely packed together. 

In association with the decidual alteration of the stroma-cells, the 
uterine glands exhibit active proliferative changes. They often 
become tortuous and form villous-like projections into the lumina. 
These changes are specially marked in the deeper layer of the mucosa 
and give this layer a spongy character. It is therefore called the 
s'powjy layer or stratum spomjiosum. In the superficial portion of the 
decidua the enlargement of the stroma-cells is more marked, and this 
results in compression and disappearance of the relatively few glands 
in this part. The superficial part of the decidua is therefore more 
solid than the deeper part, and is (jailed the comj)aci layer or stratum 
compactuni. The thickness of the fully formed decidua is anything from 
J to ^ inch (6 to 12 mm.). The cervical mucous membrane does not 
show decidual changes under ordinary conditions. 

Decidua Rejlexa or Cwpsularis, Decidua Basalis and Decidua Vera . — 
The portion of decidua that covers the ovum and separates it from the 
uterine cavity is called the Decidua Reflexa, or Capsularis, so called 
because formerly, as we have seen, it was at one time believed that this 
portion became reflected up round the ovum as it lay in a depression 
in the mucosa surface. Thus the term decidua reflexa has been 
displaced by that of Decidua Capsularis. 

The decidua that lies under the ovum and separates it from the 
uterine muscle is called the Decidua Basalis (the older term Decidua 

^ In extrauterino pregnancy the decidua forms in the ut-enis (p. ,*140). 
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Serotina has been given up). The extra-ovular decidua — i.e. that lining 
the remainder of the uterine cavity — is called the Decidiui Vera. 

As the ovum enlarges the decidua capsularis is pressed further and 
further against the decidua vera over the greater part of the uterine 
cavity. The capsularis and vera eventually fuse together and the 
uterine cavity becomes obliterated. This occurs at about the end of 



Fig. . 38. — Uterine' Decidua, showing Stratum (’ompactuin (upper), and 
Stratum Spongiosum (lower). 


the twelfth week of pregiiaiujy. The capsularis and vera from this 
date atrophy and at full time are re})resented by thin strands of 
degenerated decidual tissue. 


FURTHER DEVELOPMENT OF THE CHORION— 

THE PLACENTA— THE UMBILICAL CORD 

On the preceding pages we have traced the chorion^ to the stage 
of the early formation of the chorionic villi. These consist in the 
first place of solid branching buds and oftentimes irregtilar masses of 
chorionic epithelium, extending outwards fiom the surface of the 
trophoblast into the surrounding maternal blood-lakes. The masses 
are composed of lianghans’ cells, covered by an irregular thickness 
of syncytium. 
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Later the solid masses of epithelium become invaded by stalks of 
mesoblast. These grow outwards from the mesodermic tissue, which 

spreads, as we have seen, under the 
trophoblast from the embryonic area. 
At a still later date these solid cores of 
connective tissue, in their turn, become 
channelled by vessels which become 
linked up with the umbilical system of 
the fcetus. The villi by this time have 
Fio. 39.— covGred all ov«r become long, tender offshoots from the 

blastocyst, which branch and divide into 
small lateral twigs which lie free in the surrounding blood-lake, except 
where, at their tips, some are attached to the decidua (Fig. 42). This 
arrangement allows of the footal blood as it circulates in the villi being 
spread out over a large surface of the blastocyst, and renders easy a free 
interchange between the foetal and maternal circulations. The general 
arrangement reminds one of the way in which in the lungs the blood 
is spread out over a large surface in the alveoli to allow of the gaseous 
interchange that makes for aeration. Across the villi, as they lie 
bathed in the mother’s blood, nutritive matter in solution and oxygen 
are conveyed to the foetus, and waste gases and other material in solution 
are carried back from the foetus to the mother. But, as is explained 
later, the ectodermal cells perform in addition the functions of selecting 
and altering nutritive material brought by the mother’s blood so that 
it is rendered suitable for the growing embryo. 

The structure of a villus at this stage is shown in Fig. 40 (a). 




Fjq. 40. — Chorionic Villus. 


At the end of about four weeks the entire surface of the chorion 
is covered by villi (Fig. 39), which give it a feathery appearance when 
the blastocyst is floated in water. From this time the villi over the 
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blastocyst, except where this lies on the decidua basalis, atrophy and 
disappear for the most part, though shreds of villi may still be seen 
in this area late on into pregnancy. Over the decidua basalis the villi 
continue to grow until term. The portion of the chorion which thus 
remains active is called the chorion frondosum (Fig. 41) in contra- 
distinction to the portion which undergoes atrophy — the chorion Iceve 
(smooth chorion). 



Fk 3. 1 1- -Ovum Avith N’llli rcmsiiriinj; only over the Vhorion Frondosum. 


The Placenta.— This is (levelo])ed from the chorion frondosum 
and from the adjacent decidua basalis. Into its comj)osition there 
therefore enter foetal and maternal tissues. 

In the human the chorion frondosum is sha])ed like a disc, and the 
human placenta thus belongs to the discoid al (*lass. 

Its mode of development will not be difficult to follow if the 
])rcccding })ages have been carefully studied. We have seen that {a) 
all round the blastocyst a blood-lake was formed in the early stages 
of imbedding ; {b) that into this blood-lake the thin-walled maternal 
arteries o})ened and j)oured their blood ; (r) that after circulating in 
the lake the i)lood was conveyed back by the open mouths of the 
maternal veins ; {d) that this space was traversed by the villous tufts 
which sx)routed outwards from the chorion, and that some at their 
ends were moored to the decidua. 

The blood-lake is sometimes called the inlervilloiis hlood-sjmce. 
From the earliest stage and throughout pregnancy the decidual 
surface immediately abutting on the blood-lake is degenerated, being 
6 




82 


OBSTETRICS AND GYNAECOLOGY 




■* 



w ‘vim% 


„ Y'^r,^ . 

. /} 


represented by a layer of fibrinous tissue with no cellular outlines — 
Nifabuch's layer. 

Over the decidua basalis the ^illi form complicated, branching tufts 
and, at points where they are attached to decidua, masses of Langhans’ 

cells and syncytium are often 
found wandering into the 
decidua, becoming closely 
intermingled with the decid- 
I, ual cells. In addition to the 
villous stalks, which traverse 
the intervillous space, there 
A are also stalks of decidua 
which stretch across as pillars 
to obtain attachment to the 
^ surface of the chorion. The 
intervillous blood-space may 
thus be likened to a building 
whose interior is supported 
by a multitude of pillars. The 
roof would coiTcsj)ond to 
the chorion and the floor to 
the decidua and the pillars 
to the bridging stalks of villi 
or decidua. The decidual 
stalks are much less numerous 
than the villous stalks. The 
blood circulates in the inter 
villous blood-space, entering 
III by the mouths of the arteries, 
and escapes by the open 
venous mouths by a process 
somewhat similar to the 
Jmc;. 42.~l)ia^Muinmatic Section of Placenta. movements of a CrOwd of 

4; eZrim with rmbiiicul I^eople who enter our hypo- 

inSious Bio<.d-si,ace. 1 veS"' thctical building by some 

MuSir Wall of etm.« 4 doors and, after mingling 

, with one another, leave by 
other doors. But there is a wonderful control at the entrance doors — 
to continue the metaphor. It has already been stated that the uterine 
arteries run a tortuous course through the uterine wall. This has 
the effect of slowing down the blood-stream into the intervillous space. 
Thus the villi arc bathed in a very slowly circulating blood-stream. 

If a section of the entire thickness of the placenta be made, the 
appearances shown in Fig. 42 are seen. The great mass of the section 
consists of the branchings of the villi, in the core of which the foetal 
vessels are seen. Here and there masses of decidua may be seen, 
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(ormed by the decidual pillars which are cut across. On one side the 
irregular surface of the chorion is noted, whilst on the other side the 
uneven, decidual surface is seen. The intervillous space is filled with 
maternal blood, though during the process of fixation of the specimen 
this usually diffuses out and the intervillous space seems to be empty. 

An examination of the villi will show how, in the placenta, there is 
nothing intervening between the foetal and maternal bloods except the 
thin wall of the foetal capillary, the thin layer of villous connective 
tissue and the one or two layers of chorionic epithelium. 

The epithelium of the villi in the early stages is abundant and, as we 
have seen, has two distinct cellular layers. As development continues 
the epithelium thins out and at term is represented by an irregular 
layer of syncytium covering the villi (Fig. 40 (6)). 

At labour the placenta becomes detached from the uterine wall at 
the level of the spongy layer of the decidua. At this level the line of 
cleavage is easy. 

Placenta at Term (Figs. 43, 44). — At full term the placenta has 
a llattened circular shape, with a diameter of about 8 inches (20 cm.), 
a thickness of about 1 inch (2*5 cm.), and weighs a little over a pound. 



Ki( 3. 43. — Placenta at Full Term — Fcctal Surface. 


It thins out towards the edges, and at the extreme edge all I'ouiul 
the membranes on its fcetal surface pass directly on to the uterine wall. 
The umbilical cord is inserted about the middle of the fmtnl surface. 
This surface is smooth and shining and is raised in ridges by the umbilical 
vessels which radiate from the insertion of the cord. The glistening 
surface is due to the amnion which covers it and which can be stripped 
from the underlying chorion. The imternal surface is furrowed and 
dark red or purple in colour, and, in the fresh state, blood may be seen 
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oozing from the torn maternal vessels. When cut into the placenta is 
found to have a sponge-like consistence. 

Occasionally, even in health, patches of solidification (“ infarcts ”) 
may be seen in the placenta, especially towards the margins ; these 
areas are described later (p. JU2). The uterine surface shows very 
frequently small dejiosits of lime salts. 

The XTmbilical Cord. — At full term the cord or funis is about 
^ inch (12 mm.) in diameter, but it is often thicker. Its average 



Fig. 44. — Placenta at Full Term — Maternal Surface, showing (\)1 \ It'dons of Plac('nta. 


length is 20 inches (50 cm.) — i.e. about the same length as the child, 
but this varies greatly. It is inserted generally at the centre of the 
placenta, but not infrequently near or at the margin, when it is called a 
hattleflore insertion (p. 50:i). The cord consists of a covering of (jubical 
ejiitheliuni of the amnion, which is continuous at the navel with the 
epidermis of the foetus. The mass of the cord consists of a very myxo- 
matous embryonic connective tissue, the interstic^es of which are filled 
with a jelly-like substance. It is known as WhartoH\s^ Early in 

fmtal life there are two veins and two arteries, but the right vein 
disappears. The remains of the allantois and of the umbilical vesicle 
may be found in the foetal end of the cord. The cord is usually twisted 
from left to right. 

THE F(ETUS 

It is often a matter of considerable difficulty to tell the exact age of 
an embryo or of a jiremature infant. There are certain considerations, 
however, w'hich, when taken in conjunction, provide sufficiently 
satisfactory data for ordinary purposes. These are the length, the 
weight and the developmental features. 
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Fikst Three Weeks. — During this stage the characters of the 
ovum can only be recognised by microscopic examination. Its general 
features have been given on the preceding pages. ^ 



Kio. 45. — nevolopmeiit of the Kffit.iia in KhtIv Weeks. 

End oe First Month. ^ — The ovum is about the size of a pigeon’s egg. 
T^he chorion is surrounded completely by villi . The embryo is about 1 cm . 
long and weighs about 1 gram. It is enclosed in a small amnion, which 
is separated by a considerable space from the chorion. The embryo is 
doubled on itself , so that the head and tail almost touch eai^h other. The 
yolk-sac is still present and the cord is short and thick. The ear and eye 
vesicles are visible and the buds corresponding to the limbs are distinct. 

End of Second Month, — The ovum is about the size of a hen's egg. 
The villi of the chorion have disappeared except over the placental 
area. The embryo is 3 to 4 cm. (1^ to 1| in.) long and weighs about 
4 grams. The hands and feet are showing. The external genitals are 
seen, but sex is not differentiated in them. T^hc centres of ossification 
have appeared in some bones. 

End of Third Month. — ^The ovum is about the size of a goose’s 
egg. The embryo is about 9 cm. (3^* in.) long and weighs 30 grams. 
The nose is visible and the y)lacenta is distinct. There is a beginning 
of sex differentiation. 

End of Fourth Month. — The fmtus is about 10 cm. (0 in.) long 
and weighs 130 grams. Lanugo (downy hair) appears on the skin. The 
cord is distinct and it exhibits twistings. The decidua vera and the 
decidua leflexa have become blended and the placenta is well formed. 
Sex is now distinctly differentiated. Foetal movements are present 
and the heart-sounds are heard. 

End of Fifth Month. — The foetus is 2r> cm. (10 in.) long 
and weighs about 250 grams (8 oz.). The skin is covered with remix 
aiseosa, which is a secretion of the sebaceous glands mixed with 
epidermic scales. The child, if born alive, makes a few movements. 

End of Sixth Month. — The foetus is 30 cm. (1 2 in.) long and weighs 
about 680 grams (1^ lbs.). The nails are distinct, there is hair on the eye- 
brows and, if born alive, the child breathes and may live a short time. 

End of Seventh Month. — ^The foetus is 35 cm. (14 in.) long and 
weighs about 1100 grams (2J lbs.). The pupillary membrane has 
disappeared. The testicle is in the scrotum in the male child. If born 
alive, it may live for a few daj^^s, and, in rare cases, it may survive. 

1 Months rofciiTod to ar« lunar months. 
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End of Eighth Month. — The foetus measures 40 cm. (16 in.) 
and weighs about 1570 grams (3i lbs.). The lanugo is disappearing, 
the nose is prominent and the skin is very red. A child born alive 
may be occasionally reared. 

End of Ninth Month. — The foetus measures 45 cm. (18 in.) 
and weighs about 2650 grams (5^ lbs.). The subcutaneous fat is more 
developed, and the child is plumper and the skin is less wrinkled. 
The skin is red still and the nails are nearly up to the finger-tips. The 
cartilage of the nose is distinct, but the ears are still very soft. The 
child has a fairly good chance of survmng if proper care be observed. 

End of Tenth Month (full term). — The child measures 50 cm. 
(20 in.) and weighs about 3200 grams (7 lbs.). First children are, 
as a general rule, smaller than subsequent ones. The child has hair on 
the head, both testicles are in the scrotum, and the nails project over 
the finger-tips. The bladder contains urine and the lower bowel is full 
of meconium. Its skin is pink and healthy and the body is plump and 
well covered with fat. It cries at once when born. 

Method of Telling Age of Premature Foetus. — A general con- 
sideration of the data enumerated above will, in most cases, give 
sufficiently reliable information. A method based on the length of the 
foetus at the different months is in common use and, though somewhat 
rough-and-ready, is sufficiently useful for ordinary purposes. For the 
first five months it will be noted, from the figures given above, the length 
in centimetres is obtained by squaring the number of the month ; thus 
the length at the end of five months is 5x 5—25 cm. Thereafter the 
length is the number of the month X 5. Thus the length at the end 
of the tenth month is lOx 5=50 cm. With a knowledge of these data 
the physician can easily calculate the age of the foetus from the length, 
and this is the simplest method of determining the age of the fmtus. 

Full-time children vary greatly in weight, the average, as we have 
given it above, being about 7 lbs. Anything from 6 to 8 lbs. is common. 
Occasionally children weighing 10 or 12 lbs. or even more are born, 
but these large children are rare. Male children, on the average, are 
slightly heavier than female. In a poorly nourished woman, or a 
woman suffering from a debilitating disease, the full-time infant may 
not weigh more than 4 to 5 lbs. in these circumstancjcs the (diances of 
survival are uncertain. 

On the average the weight of the children increases in successive ])reg- 
nancies up to the time when the mother reacthes the age of thirty-five. 

X-ray Investigation of Foetal Maturity ~ Radiological examination 
is sometimes of value in the determination of maturity both before and 
after birth. The foetus cannot be recognised in utero until the bones 
are sufficiently ossified to throw a shadow, when X-rays provide 
evidence of the existence of pregnancy. On occasion the fmtal skeleton 
can be recognised as early as the fourteenth week, but in general the 
sign is not positive until the sixteenth week. At a later stage the 
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maturity may ^ determined in utero by (a) the state of the centres of 
ossification and (6) the size of the foetal skull. 

The Foetal Circulation (Fig. 46). — In utero the foetus obtain^ 
its pure blood from the placenta by means of the umbilical vein, which 



Fig. 46. —Schematic Diagram of the Foetal Circulation. 


enters the body at the umbilicus. The impure blood is carried from 
the foetus to the placenta by means of the two umbilical arteries, which 
are branches of the two internal iliac arteries. In the placenta the 
chemical and gaseous exchanges occur which lead to an aeration of the 
impure blood and to a passing over from the maternal circulation into 
the vessels of the villi of the food substances in solution required 

6 B 
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for the nutrition of the foetus. But we must consider the circulation 
in the foetus itself. 

In utero there is practically no pulmonary circulation, as the 
functions of the lungs are carried on by the placenta. A certain 
limited circulation of blood, however, does occur in the lungs for their 
nutrition and growth. 

The foetal heart drives the blood along the umbilical arteries to the 
placenta. The greater part of the purified blood returning by the 
umbilical vein is emptied by the ductus venosus into the inferior vena 
oava. The ductus venosus is the main branch of the umbilical vein in 
the abdomen of the foetus. The other smaller branch empties into the 
portal vein and along this some of the pure blood passes to supply the 
liver. From the inferior vena cava the pure blood enters the right 
auricle. The inferior vena cava has, of course, some impure blood 
coming from the lower limbs and the body below the diaphragm, and 
this mingles with the pure umbilical blood. The mixed blood is directed 
by the Eustachian valve through the foramen ovale into the left auricle. 
Thence it enters the left ventricle, and from this it is driven into the 
aorta. Part goes to the head and neck and upper limbs ; the rest is carried 
downwards. From the head and neck the impure blood returns by the 
superior vena cava to the right auricle. Thence it enters the right ven- 
tricle, which drives it along the pulmonary artery. A small amount of it 
enters the lungs, but the bulk is short-circuited past the lungs by another 
foetal structure — the ductus arteriosus — which carries it into the aorta. 

In the aorta this blood mixes with the blood which has already 
entered it from the left ventricle in the way described above. Passing 
down the aorta some of the mixed blood is carried to the lower limbs 
and the body-wall, but the bulk of it passes into the umbilical arteries 
en route for the placenta. 

From the above description it will be evident that the head and upper 
part of the foetus is supplied with much purer blood than the lower parts. 
In the later months the Eustachian valve separates the streams less com- 
pletely, and so the upper part is supplied with blood of lessening purity. 

At birth a very complete and sudden change takes place. With the 
first respiration of the child the lungs are expanded and the blood which 
passed through the ductus arteriosus is directed to the lungs. The 
ductus arteriosus soon becomes obliterated, as do the umbilical arteries 
and the ductus venosus. The foramen ovale takes longer to close 
and occasionally remains permanently patent. 

Some observers have challenged this, the generally accej)ted 
description of the foetal circulation. In the first place they contend 
that there is a considerable admixture of the pure and impure currents 
in the right auricle and that, in the second place, the closure of the 
ductus arteriosus and the foramen ovale is a slow process, occupying 
it may be many weeks. The recent observations of Barcroft and his 
co-workers, 1 however, have confirmed in the foetal Iamb the accuracy 
^ Brit. Journ. Radiol.^ 1939, vol. xii., p. 505; Amer. Journ. AtuU., 194J, vol. Ixix., p. 383. 
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of the classical description. This they have done by injecting thoro- 
trast into the umbilical vein and the superior vena cava and tracing 
the currents by radiography. Whilst there is some mixing of the two 
currents, namely, that from the superior and that from the inferior 
vena cava, these currents are maintained for the most part separate. 
Their radiographic observations also demonstrate that within a few 
minutes of birth there is a complete sphincteric-like closure of the 
ductus arteriosus. Barcroft and his co-workers have confirmed these 
findings by a comi)arison of the oxygen content of the bloods in the 
umbilical vein and the carotid artery. 

The First Breath. — Barcroft and his co-workers have investigated 
the mechanism of the first breath. By exposing the foetal lamb in 
the amniotic sac they found that at the end of the first month of intra- 
uterine life stimulation of the skin supplied by the maxillary branch 
of the trigeminal nerve caused action of the respiratory muscles. Later 
this resj)onse is inhibited by the forebrain and this inhibition operates 
throughout the remainder of intrauterine life. At birth the stimuli 
to the face and the rest of the body and the secondary stimuli induced in 
the resjuratory tract, chest wall and diaphragm by the first breath initiate 
the full respiratory responses, whilst at the same time the inhibitory 
action of the forebrain is depressed by the temporary asphyxia (p. G17). 

DEVELOPMENT OF THE REPRODUCTIVE ORGANS AND 

DEVELOPMENTAL ABNORMALITIES OF THESE ORGANS 

DEVELOPMENT OF THE REPRODUCTIVE ORGANS 

1'he Female Genital Tract. — This tract is developed mainly from 
the Mullerian ducts, which make their appearance in the embryo by 
the sixth week of intrauterine life. By 
that time the structures at the caudal 
extremity have assumed definite form. 

As we see in Fig. 47, the alimentary 
canal and the allantois, from which 
a part of the primitive bladder is 
developed, open into a cloaca, which 
is closed over by the cloacal mem- 
brane. This cloaca soon divides by 
lateral shelves into two portions, the 
dorsal of which forms the rectum, 
while the ventral forms the urogenital 
sinus. The Wolffian ducts, which 
play a minor part in the develop- 
ment of the reproductive organs in 
the female, but which are of great 
importance in the male, open into the urogenital sinus ; and, 



Eig. 47. — J)iagram of Urogenital 
Sinus, Ducts, etc.. In an Embryo of 
about 11 mm. C.P., Cloacal PapiUa; 
Ug., Urogenital Sinus (Phallic portion); 
C.M., Cloacal Membrane ; B., Primitive 
Bladder; W.D., Wolffian Duct; Ur., 
Ureter ; P.K., Pelvis, Kidney ; R., 

Rectum ; A., Allantois. (Bryce.) 
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froTn the lower ends of the Wolffian ducts there pass, upwards 
and backwards, the diverticula which are to form the ureter, pelvis, 
calices and collecting tubules of the permanent kidney. These 
diverticula soon acquire separate openings into the sinus ; and, as 
the sinus grows to form the rest of the bladder, the openings of the 
Wolffian ducts remain anchored close together, while the openings of 
the ureters are drawm upwards and apart in the formation of the 
trigone of the bladder (Figs. 47, 48). 



The Wolffian Body, — In the thoracic region of the early embryo 
there will be found on the dorsal surface of the coelom, on each side 
of the middle line, a mass containing a number of tubules, the 
mesonephros or Wolffian body (Figs. 49, 50). These tubules pass into 
a longitudinal duct — ^the Wolffian duct, which passes backwards, to 
open into the urogenital sinus. Lateral to the Wolffian duct will be 
foimd on each side the Mullerian duct, which opens from the coelomic 
cavity by a funnel-shaped opening, afterwards identifiable as the 
abdominal ostium of the Fallopian tube (Fig. 51). Accessory ostia 
originate at this stage of development. 

The Broad Ligament , — The Wolffian and Miillerian ducts pass 
caudalwards in a fold of coelomic lining or peritoneum known as the 
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genital cord. On approaching the site of the future pelvis, this fold 
passes inwards towards the middle line (Fig. 51) ; for a short distance 
its free edge passes horizontally across, to fuse with its fellow of the 
opposite side. There is thus formed a transverse septum across the 



Fi«. 49. — Transverse StMition of the Urogenital Fold of a Human 
Kmbryo of 11 mm. (Felix.) 


lower part of the body cavity, to be recognised later as the broad 
ligament (Figs. 51, 52). Just where the fold turns inwards, it is crossed 
by another fold of ])eritoneum containing connective tissue, and passing 
from the inguinal region upwards towards the dorsal region. This 



Fig. oO. — Cross-section of the Urogenital Fold in a Hiimali 
Embryo of 30 mm. (Bryeo.) 


latter fold, the gubernaculum, can be identified later in two portions : 
(a) the round ligament, lying between the inguinal canal and the 
anterior tubo-uterine angle, and (b) the ovarian ligament between the 
posterior tubo-uterine angle and the lower pole of the ovary. 
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In the tirst part of their course, the Mullerian ducts lie lateral to 
the Wolffian ducts in the free edge of their mesentery. As they reach 
the pelvic region, however, the folding inwards of the mesenteries 
brings the Mullerian ducts close together in the middle line, the Wolffian 
ducts then lying external to them (Figs. 50, 51). Before uniting, the 
Mullerian ducts run for a short distance transversely across the body 
cavity ; then, as they pass downwards in the middle line, the ducts fuse, 
and the mesial septum between them disappears, leaving the primitive 
utero-vaginal cavity. The most distal parts of the ducts do not even 
become canalised at this stage, but go on growing towards the roof of 
the urogenital sinus, on which they form an eminence, the Miillerian 
eminence (Fig. 54). By the eventual canalisation of this grou]) of 
cells is formed the distal part of the vagina. 



The Walls of the Tract. — So far, we have dealt with the epithelial 
tubes only, but these are surrounded by mesenchyme, or embryonic con- 
nective tissue, which is arranged in layers to give muscular or connective 
tissue coats, the thickness varying at different levels in the tract. 

The proximal parts of the Mullerian ducts, with their coelomic 
openings, down to the point at which they cross the gubernaculum, 
form the Fallopian tubes with their abdominal ostia. The layers of 
mesenchyme surrounding this part of the tract are less thick than in 
those at a lower level, with which we have now to deal. 

The Body of the Uterus. — The mesenchyme in the distal part is very 
thick, and covers not only the vertical common duct, which represents 
the future cervix, but also the transverse portions of the ducts as far 
out as the gubernaculum. The cavity thus enclosed is originally 
T-shaped (Fig. 52). The horns enlarge, and are taken into the cavity 
of the uterus, so that the lumen becomes triangular in the frontal plane. 
The greater portion of the body of the uterus is thus developed from the 
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separated portions of the ducts — i.e. is of tubal origin. At this stage the 
fundus is depressed or angular. As the tulles open out, the upper wall 
between them becomes flat, and then, by further upward expansion, 
convex. The cervix uteri and vagina are the only parts of the tract 
produced by a fusion of the original epithelial Mullerian ducts. Lateral 
to the dense mesenchymatous coat surrounding the epithelial tubes, 
we have the thinned-out broad ligament stretching to the pelvic wall. 



Fig, r>2. — Diagrams of Four Stages in the Develoi>munt of the 
(*enital Tract. (Felix.) 

V, VaKiiia; CiM vix: F, lk)d> of Uterus. 1. Tlie Mullerian Ducts arc shown 
surrounded by th<> »*inl)ry(Mue connective tissue the urogenital folds. 2. The 
stippled area reim'si'iits the thiekeuing of the Mesi'iiehyme (priinitixe con- 
nective tissue), which will gi\erise to the Walls of the lU)d\ of the Uterus, 
the Cervix and Vagina. :t 'I’he ITiniitive Uterine Horns are seen enlarged, 
and in 4 ofiencd out to form the Cavity of the Uterus. The hatched areas in 
3 and 4 on (■ach side of the Uterus represent the Piimitive Broad Ligaments. 

The Bound Ligaments are repicsented m each flguie. 

The develojunent of the muscular wall of the uterus is very complex 
because of the inclusion of these ununited })orti()ns of the Mullerian 
ducts in the body of the uterus. The circular muscuUw' coat of each 
duct becomes stretched out obliquely over the body of the uterus, 
and the whole arrangement of the muscle bundles in the uterine wall 
becomes veiy irregular. The circular fibres round the ducts are primary 
— the longitudinal fibres apjiear later. Tlie muscular coat of the cervix 
is continuous with that of the vagina. 

Descent to the Pelvis . — Though the mesonephros lies originally in 
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the thoracic region, the greatest amount of body growth thereafter 
takes place at the cephalic end. The extent to which these tubular 

or duct systems increase in 
length is not proportional 
to the increase in length of 
the body. Consequently, 
the mesonephros and its 
associated structures, the 
Wolffian and Mullerian 
ducts, come to lie nearer 
and nearer to the caudal 
extremity. From a tem- 
porary position in the 
lumbar region, they come 
eventually to lie entirely 
inside the pelvis. With 
the broadening of the 
pelvis, the distal portion of the Fallopian tu>)e comes to lie quite 
transversely in the pelvis (Fig. 5:^). 

The Fate of the Wolffian Duct. — In 
the female, the Wolffian duct disappears 
functionally, but it can still be identified 
as a rudimentary tubule running parallel 
to the Fallopian tube and below it, between 
the layers of the broad ligament. 

Some short transverse tubules, at right 
angles to this long tubule, described, ac- 
cording to their position from without 
inwards, as Kobelt’s tubes, the epoophoron 
or the ])aroOphoron, are also found between 
the layers of the broad ligament and repre- 
sent ])ersistent collecting tubules of the 
mesonephros. In exceptional cases the 
distal end of the Wolffian duct can be 
traced as Gartner’s duct, through the 
broad ligament to the uterus just above 

the cervix, whence it descends in the (ienital Tract, ami Rectum in a 
vaginal wall to end at the level of the Bayer Kdlm^amO 

hymen (Fig. 407, p. 1014). The MulU 'rian p]minone(“ is seen 

Formation of the. Faoiwa.— Returning Crogcniial 

to the study of the development of the cord of Rpithelmm derived from 
vagina, we find the ends of the Miillerian Muiiemn Ouots. 

ducts forming the Miillerian eminence on 

the dorsal surface of the urogenital sinus (Fig. 54). This group 
of cells continues to grow distalwards, travelling along the dorsum 
of the sinus. The canalisation of this mass proceeds from the 
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Fig. 5.3. — Genital Tract in a Female Fmtus of 7i cm. 
(Kollmann.) 
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uterine cavity, and extends into the 
walls in such a way as to carve out the 
foriiices and round off the vaginal portion 
of the cervix (Fig. 56). As the Muller- 
ian eminence travels downwards (Fig. 
55), the portion of the sinus proximal 
to it becomes converted into urethra. 
Eventually there is only a double layer 
of epithelium between the vaginal cavity, 
now well hollowed out, and the most 
distal portion of the urogenital sinus. 
This septum is the hymen, the perfora- 
tion of which establishes communication 
between the lower portion of the genital 
tract and the urogenital cleft. Should 
this septum persist, the menstrual dis- 
charge would be retained within the 
genital tract when puberty occurs. 

In the fmtus the vagina is longer 
than the uterus, and the cervix longer 
than the body of the uterus (Fig. 57). 
Not until about the tenth year is this 
relationship disturbed : then the body of 
the uterus begins to grow more rapidly, 
and when puberty occurs, forms two 
thirds of the bulk of the organ. 



Fig. 55. -- Diagrammatic Sagittal 
Section of the Urogenital Sinus, 
Genital Tract, and Rectum in a FietuB 
of 11 cm. (fourth month). (Bayer and 
Kollmaiin.) The solid cord of Epithe- 
lium representing the future Vagina 
18 now greatly elongated, and Muller’s 
Erainenco is now placed much nearer 
the opiuiing of the Urogenital Sinus. 


Development of the Ovary , — The gonad makes its first appearance in 


both sexes as a thickening of the coelomic epithelium on each side of 


Anterior fornix 



Posterior fornix 


Fio. 50. — Cervix (Portio V’^aginalis) and Fornices of Vagina in a Fcetus of 28 cm. (sixth 
mouth) maximum length. (Marocco and Hollmanu.) The Lumen of the Vagina is 
beginning to form by shedding of the Central Cells of the Primitive Solid Cord. 
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the middle line at the level of the mesonephros (Figs. 49, 50). This 
thickening is known as the genital ridge. The proliferation of epithelium 
and of the mesodermal tissue below give rise to a very prominent 
ridge which in course of time comes to have a definite mesentery. 
At first the gonad is indifferent — one cannot tell whether the sex 
is going to be male or female. The epithelial and mesodermal cells, 
proliferating in opposite directions in the form of columns, become 
intimately interlocked. By the third month the gland has assumed 
the characters of an ovary. On the ccelomic surface of the ovary the 
cells become organised into a single epithelial layer — the germinal 
or capsular epithelium, underneath which can be identified, by the 

sixth month, a layer of mesodermal cells 
forming the tunica albuginea. The 
further development of the component 
parts of the ovary has ah*eady been dealt 
with in the section on Anatomy (p. 25). 

Descent of the Ovary . — While these 
changes have been going on in the struc- 
ture of the ovary, the whole organ has 
been undergoing the same change in 
position as the other structures which 
appeared in the thoracic region during 
the second month — e.g. the mesonephros. 
The ovary approaches nearer and nearer 
to the })elvis, until it eventually lies in 
the pelvis. It is not certain how far the 
descent may have been infiuenced by the 
action of the gubernaculum with its con- 
tained muscle fibres, which passes from 
the inguinal region to the lower pole of the ovary. We find the 
ovary eventually on the posterior surface of the broad ligament, 
anchored to the uterus at its posterior tubo-uterine angle by the 
ovarian ligament, which we remember as the })roximal portion of the 
gubernaculum. 

Formation of the Perineal. Body. — The anal o])cning is produced 
at a rather later date than the urogenital. The aperture is formed at 
the bottom of a shallow ectodermal depression, which forms the lower 
part of the anal canal. The accumulation of connective tissue between 
rectum and urogenital sinus constitutes the primitive perineal body, 
and this, with little alteration beyond the increase of tissue, becomes 
the permanent perineal body. 

The External Organs of Reproduction. — The most distal 
portion of the body cavity is gradually enclosed by the growth, from 
the dorsal region on each side, of sheets of mesoderm and muscle which 
pass ventralwards like the sides of a barrel and fuse in the middle line 
to form the anterior abdominal wall. The lower extremity of the wall 



and Vagina in a Feetus of the 
seventh month. (Nagel.) The 
disproportion between the Ckjrvix 
and Corpus Uteri, which is dis- 
tinctive of the Footal 1’tt‘rus, is 
w^elJ brought out. 
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is raised up as a fold of skin to form the cloacal papilla (Fig. 47). 
The lower extremity of the dorsal surface can be recognised as the 
coccygeal eminence (Fig. 48). 

Between these two prominences there is a cleft — the urogenital 
cleft — bounded on each side by the lower edges of these lateral sheets 
of mesoderm and muscle, and closed below by the thin cloacal mem- 
brane. This membrane forms the floor of the urogenital sinus 
anteriorly, and, when the rectum has become separated off dorsally, 
forms posteriorly the anal membrane, which still closes over the 
distal end of the rectum. 

The urogenital sinus extends into the cloacal papilla (Fig. 48), which 


Fornix. 


Olitoris, 

Inner 

P'enital 

fold. 



Onter 

genital 

fold. 


Fig. 58. — Early stage in the development of the Ex- 
ternal Genital Organs. The Outer Genital Folds 
become the Labia Majora ; the Fornix between them 
the Mons Veneris ; the Inner Genital Folds become 
the Labia Minora ; between the Labia Minora is the 
opened-out mouth of the Urogenital Sinus (vesti- 
bule), into which now open separately the Sinus 
(urethra) and the Vagina. The Inner Genital Folds 
meet bt^hind in the fold afterwards the Fourchette, 
and the Outer Genital Folds merge posteriorly in the 
primitive jierineal body. (Bryce.) 

now becomes much thickened by the growth of mesodermal tissue, and 
forms the genital papilla (Fig. 48), eventually to be identified as the 
clitoris. Round the base of the genital papilla, too, mesodermal 
thickening gives rise to a definite fold on each side, the outer genital 
fold, or precursors of the labia majora, which unite in front of the 
papilla to form the eminence of the future mons veneris (Fig. 58). 

The floor of the urogenital sinus which has extended forwards along 
the under surface of the genital papilla (Fig. 48) breaks down about the 
sixth week, allowing free communication between the sinus and the 
amniotic cavity. As the papilla grows in length, this opening comes to 
be placed at its base, and a groove extends forwards along its under 
surface. In the female the lips of this groove and the margins of the 
opening grow to form the iimer genital folds or labia minora ; whereas, 
in the male, the groove forms the dorsal wall of the penile urethra. 

The lower end of the vagina is still, at this stage, placed some distance 
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from the surface, and projects into the urogenital sinus higher up 
(Fig. 54). As the end of the vagina continues to grow distally towards 
the urogenital cleft (Fig. 55) it converts the upper portion of the sinus 
into the urethra ; but eventually the end of the vagina arrives at the 
surface of the cleft. Finally the two passages, urethra and vagina, 
by the expansion of the sinus mouth, come to open separately on the 
vestibule of the vagina. 

MALFORMATIONS OF THE REPRODUCTIVE ORGANS 

The malformations of the rei)roductive organs are dealt with here 
because it is obviously the most suitable place to consider them. 

The clinical importance of the various types of malformations varies 
very much. The most extreme degree of deformity, for example the 
uterus defectus, may be associated with no symptoms. Similarly, 
extreme duplication as in uterus didelphys is by no means incompatible 
with a normal pregnancy and labour. Cenerally speaking it will be 
found that it is the slighter variations from the normal whic^h cause the 
most disturbance. 

The Ovaries 

Congenital absence of the ovaries, except in association with some 
such gross monstrosity as acardia, is seldom found. Supernumerary 
ovaries have been described, but these sometimes admit the explana- 
tion of being portions of ovarian tissue which have become separated 
off from the main organ in the course of its descent into the pelvis. 

Displacement of the ovaries may be due to the whole gland being 
anchored on the posterior abdominal wall before it reaches the pelvis, 
or to the passage of the ovary into a hernia] sac. 

The Uterine or Fallopian Tubes 

These are seldom completely absent. Their development may be 

incomplete, resulting in great tortuosity 
of a small thickened tube. The most 
common abnormality is the presence of 
supernumerary ostia due to the formation 
of accessory funnels from the coelomic 
cavity into the Mullerian duct in the 
second month of intrauterine life (p. 90). 
There may be several such ostia on one 
tube. There may be diverticula in the 
Pig. 69.— Fallopian Tub(^ with ^all of the tube, reaching far into the 

substance of the wall, and these have an 
important bearing on the aBtiology of tubal pregnancy. 
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Body of the Uterus 

These malformations may be due either to (a) irregular development 
of the mesenchymatous coat into the muscle and connective tissue of the 
uterine wall^ (6) to variations in the course and^ fusion of the Mullerian 
ducts themselves. 

(a) Abnormalities due to Defective Development of the 
Connective Tissue and Muscular Walls of the Genital Tract. — 
While congenital absence of the uterus is rare, the uterus defectus 
represents a type where there may be only a small nodule of fibro- 
muscular tissue without perhaps any epithelial lumen in its centre. 
Such irregularities may be associated with obliteration of portions of 



Fig. 1)0. -Diagram to illuHtrate the Malformations duo to inhibition of 
Development of the Epithelial Ducts of Miiller. 1 represents the normal 
arrangement in an early Embryo. 2 shows the result of complete separa- 
tion of the Ducts (Uterus Didelphys). 8 shows the result of a primary 
separation with later secondary fusion of the Medial Walls of the Ducts 
(Uterus Septus). 


the Mullerian ducts, as, for example, where a tiny uterine body has lost 
its connection with the vaginal vault, owing to the loss of the cervical 
portion of the ducts. Where there is no ei)ithelium, there will be no 
secretory activity, and the patient will be free from the symptoms 
associated with retention of secretions. 

In the uterus rudimentarius the muscular w^all may be very poor, 
but the epithelial tubes are intact. The uterus fopialis represents the 
persistence of the proportions of the uterus as usually' seen at birth. 
The cervix comprises two-thirds of the organ, and the whole organ 
is very small and is generally retroposed with the small body ante- 
flexed on the longer cervix. Menstruation is generally absent, and 
there is seldom any dysmenon*hoea. The uterus pubescens approaches 
very closely to the normal organ. Its length may be normal, but it is 
often narrow and may be acutely anteflexed (cochleate uterus, p. 859). 
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The pathological circumstances in this type, as it acted before puberty, 
might possibly have been preventable had better nutritive and hygienic 
conditions been present. The condition is usually associated with 
scanty irregular menstruation, dysmenoirhoea, and sterility. The 
cervix may appear full-sized ; but the body is often small. 

If either of the first two conditions gives rise to extreme dys- 
menonhoea, the rational treatment is hysterectomy, as the uterus 
can never exercise its normal functions. In the third condition, uterus 
pubescens, where the variation from the normal is slight, pregnancy 
may supervene. In this type of case attempts should be made to 
stimulate growth by means of tonics, electrical treatment, administra- 



Fia. (il. — Diagram to illustrate the Malformaticns due to Inhibition of 
Development of the Epithelial Ducts of Muller. 1 represents the normal 
condition in which, by a rising of their upper walls, the horizontal 
portions of the Ducts are taken into the Uterine Cavity. 2 shows the 
result of Inhibition of this Process (Uterus Bieornis). 3 shows the effect 
of the Fusion of the Medial Walls of the Separate Horns (Uterus 
Subseptus). 


tion of suitable hormones, to bring if possible the uterus up to the 
condition of a fully functioning organ ; but frankly the results are 
generally disappointing (p. 705). 

(6) Abnormalities due to Defects in the Fusion and Develop- 
ment OF THE Mi LLEKiAN DucTS. — Such'.cases differ further in whether 
the disturbance of development took place (1) at the time of their first 
appearance, or (II) in the course of their subsequent differentiation. 
Into Group 1 fall the cases in which the epithelial ducts have remained 
separate throughout their entire length. The final result depends 
upon the degree of separation, and the space afforded thereby for the 
formation of distinct muscular and connec^tive tissue coats round the 
two tubes. Into Group 1 1 fall the cases in which duplication is confined 
to the body of the uterus. The body of the uterus is formed from the 
horizontal ununited parts of the Mullerian ducts (p. BB). The distal 
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ends of the primitive tubes open up to form the cavity of the uterus 
and their upper walls rise to form the fundus. If the primitive tubes 
or horns are placed at an abnormally acute angle to one another, there 



Fro. 62. — Utorus Pseudo- Fig. 63. — Uterus Bioornis Fig. 64. — Uterus Biuomis 

didelphys. Bicollis. Unicollis. 


is not space enough left ])etween for the rising of the medial walls to 
form the fundus and so permit of the formation of the uterine cavity. 
The result is a persistence of the eml)ryonic condition — and the uterus 
is either bieornuate or the median walls of the horns are crushed together 
to form a septum projecjting into the lumen of the uterus (Fig. 61). 

In (Jroup I are included : 

1. Uterus Didelphys (Fig. 65). — This is the extreme variety of 
double uterus and is very rarely found. There is a wide separation 



Fjg. 65 . — Complete Duplication of Genital Tract and Bladder. (Gemmell and Paterson.) 


between the two halves. There are two complete uteri, with two 
vaginal canals separated by a complete septum. There is always a 
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recto- vesical ligament between the two uteri. This condition is quite 
compatible with a normal pregnancy and labour, and no symptoms 
may ever arise. The most interesting case on record is one described 
by Gemmell and Paterson (Fig. 65). 

2. Uterus Pseudo-didelphys (Fig. 62). — This type is much more 
common than the true didelphys. Running between the two halves 
is a vesico-rectal fold of peritoneum. Except other conditions, such as 
fibroids, be present such a uterus may carry out all its functions 
quite smoothly. The complications which may arise if pregnancy 
occurs in such a uterus are considered later (p. 549). 

3. Uterus Bicornis Bicollis (Fig. 63).— This variety differs from 
the uterus septus in that there is always a depression at the fundus. 
There are two ora externa. When the two halves are symmetrical, 
there may be no symptoms. 

In Group IT the duplication is confined to the body of the uterus, 
and is due to disturbances in the development of the ej)ithelial tubes 
in the later stages of their differentiation. 

1. Uterus Bicornis UnicoUis (Fig. 64). — This is a comparatively 
frequent abnormality. The cervix is single, but the bodies are se[)arate. 
There is sometimes a rectovesical ligament passing sagittally between 
the two horns. Abortion is a common occurrence in this type of 
deformity. Rupture of the uterus is referred to elsewhere (p. 597). 

2. Uterus Bicornis with Rudimentary Hmn (Fig. 66). — The rudi- 
mentary horn as a rule is attached to the single cervix by a band of 
fibromuscular tissue which is seldom completely canalised. Dys- 
menorrhoea is a common symptom. There may be a ha^matonietra of 
the rudimentary horn. Pregnancy may occur in sii(;h a horn and 
present symptoms similar to extrauterine pregnancy (p. 359). 



Fi(}. (Ui. — Uterus fiieoriiis (with one houi Fio. (>7. — Uterus 

rudimentary, but seldom with a communi- Uriieomis. 

rating canal as shown here). 


3. Uterm Unicornis (Fig. 67). — This represents an extremely rare 
condition. Usually this type of deformity will reveal a rudimentary second 
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horn if careful search is made — ^the rudimentary horn may be extremely 
small. 

4. Uterus Septus and Subseptv>s (Fig. 68). — Where the septum 
passes down to the cervix, or passes right through the cervix into 



Uterus Septus. Uterus Septus (with Vaginal Septum). Uterus Suhscptus. 

Fig. 68. — ^Uterus with Variations in Septum. 


the vagina, the case belongs to Group 1. In the uterus subseptus the 
septum is incomplete and confined to the body of the uterus : this 
uterus therefore belongs to Group II. This tyj)e of malformation 
seldom gives rise to any symptoms except where one side does 
not open freely and an accumulation of menstrual blood takes place. 
When pregnancy occurs on one side, the other angle of the fundus 
may resemble a fibroid tumour of the uterus. 

As may occur in some of these other deformities, 
there may be persistence of menstrual discharge 
from one side while pregnancy has taken place 
on the other. The secretion may be pent up in 
the non -pregnant half through the developing 
ovum having occluded the opening. 

5. Uterus Cordiformis (Fig. 69). — The 
<leformity is very slight. When pregnancy 
supervenes, the form of the uterus favours the 
occurrence of a shoulder presentation (p. 476). 

6. Uterus JHverticulatus . — In this type there are diverticula right 
into the substance of the uterine wall. It is not certain that the 
deformity is of developmental origin : it may result from abnormal 
penetration of the glands into the deeper layers of the muscle. The 
danger of rupture should a pregnancy develop in a diverticulum is 
icferred to elsewhere (p. 361). 

The Cervix 

There may be congenital absence of the cervix in cases of uterus 
defectus, where there is no communication between the vagina and the 
mass of tissue which represents the uterus. Duplication of the cervix 




104 


OBSTETRICS AND GYNECOLOGY 


occurs, of course, in ^uterus didelphys^ while a vertical septum may be 
found in other types of uterine deformity. Atresia of the cervix is 
very rare, apart from its occurrence in uterus defectus. 

The most common deformities encountered are stenosis of the 
os externum and stenosis of the os internum. The former is usually 
associated with an elongated cervix in which there is a ‘‘ conical 
cervix’" with a “pin-hole” os. This condition is usually found 
in some of the hypoplastic malformations of the uterus (p. 100). 
The associated symptoms are those of under-development of the 
uterus — viz., scanty periods, dysmenorrhoea and sterility (p. 801). 
Dilatation alone is seldom a successful treatment — even plastic 
operations to open up the cervical canal permanently are seldom 
successful. 

Stenosis of the os internum may occur with quite a patent os externum. 
The obstruction often seems to be due to a ledge of mucous membrane 
which covers over part of the cervical canal. Such cases are usually 
associated with dysmenorrhoea and sterility. Dilatation of the canal 
with the insertion of a stem pessary may relieve the condition ; plastic 
operations have been suggested but are rarely performed. 


The Vagina 

Absence of the vagina occasionally o(^curs, even where a uterus is 
present. Such a uterus is usually rudimentary, but should it be 
functionating the resulting hapmatometra may become the cause of 
much discomfort. The special clinical imj)ortance of absence of the 
vagina is the preclusion of sexual intercourse. To deal with the con- 
dition several plastic operations have been devised ; the most radical 
is to construct an artificial vagina out of a transplanted loop of 
bowel. Where the condition requires to be dealt with on account 
of a painful ha?matometra, the uterus may bo removed through the 
abdomen or an attempt made to establish communication between 
the uterus and the rudimentary vagina or vagina artificially 
formed. 

Stenosis of the Vagina. — This may be congenital, especially 
where the uterus is infantile or defective. Again, such a condition 
occurs normally among the senile atrophied changes following the meno- 
pause. The most common types of organic stenosis of the vagina 
follow injuries at parturition, or result from the application of strong 
caustics to the vagina. Such cases must be carefully investigated should 
pregnancy occur, as Caesarean section may become necessary. As a 
rule, however, the tissues soften to a remarkable degree during labour 
and allow the escape of the child. 

Localised Atresia of the Vagina.— This condition may occur in 
the form of a transverse septum. This septum results from a failure 
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in the canalisation of the distal ends of the Mullerian ducts and forms 
the “ imperforate hymen ” (p. 776). 

Sometimes a separate fringe of mucous membrane can be identified 
below the level of the septum, in which cases the septum must represent 
a failure of canalization at a higher level than the hymen. The septum 
obstructs the flow of the menstrual fluid, which distends the vagina, 
giving rise to a haematocolpos (p. 776), and may distend the uterus, 
causing a haematometra. Such conditions require incision of the 
septum, and occasionally, where the hacmatometra is extreme, a 
hysterectomy. 

There is also occasionally encountered a septum at the junction of 
the middle and upper third of the vagina. This results from faulty 



Fig. 70. — Congenital Kecto-vaginal Fistula (Vaginal Anus). 


canalisation of the vagina (p. 94). The condition is referred to in 
connection with obstructed labour (p. 540). 

The condition (Fig. 70), referred to generally as a “ vaginal anus,’’ 
is extremely rare. 


The Vulva 

Apart from the condition of imperforate anus, these deformities are 
usually associated with the various types of pseudo -herpiaphroditism. 
In the human species there is no true hermaphroditism. In both sexes 
there are vestigial structures representing the t 3 ^pical organs of the 
other sex — the epoOphoron in the female represents the epididymis, 
while the prostatic utricle in the male represents the uterus. In 
the male type of pseudo-hermaphrodite the gonads are male but the 
genitalia are female, while in the female pseudo-hermaphrodite the 
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gonads are female but the genitalia are male. The male pseudo- 
hermaphrodite is much the more common. In these conditions the 



Ftg. 71. -l^seudo-liri ma])hroditi8ni. 


external deformity consists in the too great or too little fusion of the 
various genital folds in the formation of labia majora and labia minora, 
or scrotum and penis. 



CHAPTER V 


EXAMINATION OF THE REPRODUCTIVE SYSTEM 
IN NON-PREGNANT 

T he examination of the reproductive organs for the determination 
of objective phenomena is made for the purpose of establishing 
a diagnosis, and it is the main foundation on which an opinion 
should be based. The other two factors concerned in diagnosis 
— viz., the history (personal and family) and the symptoms or subjective 
phenomena — are of comparatively secondary importance and must 
never be trusted to alone in forming an opinion. Before proceeding 
to the examination, however, the history and symptoms must be in- 
quired into, as not only may the information acquired be valuable, 
but it gives an opi)ortunity for the doctor and patient to get on friendly 
terms with one another, and renders the subsequent examination easier 
from every point of view. An attentive hearing should be given to 
the account the patient gives of her complaint and her symptoms, and 
of her own views as regards their nature and origin. Much irrelevant 
information is frequently vouchsafed, and at other times much cross- 
questioning is required to get any information at all. 

Sjiecial points to be elicited are the obstetric history (if any), the 
date of the last confinement, the number and date of any miscarriages 
and the relationship of the patient’s present symptoms to these events. 
But in addition she should be questioned regarding her health during 
previous pregnancies, the nature of her labours and as to whether or 
not there were any complications in the puerperia. 

The menstrual functions must then be inquired into, and any dis- 
turbances in connection with them noted. It is important to make 
sure of the date of the last menstruation if possible. 

The cardinal gynaecological sym])toms of haemorrhage, leucorrhoeal 
discharge and pain, must be inquired into in detail, also bladder and 
rectal disturbances, dyspareunia and sterility, when necessary. 

The general condition of the patient must not be overlooked, and 
information should be elicited as to her nutrition, appetite, digestion, 
constipation, sleep, nervous system, ability for exertion, etc. Many 
patients consult their family doctor or specialist for disturbances which 
they attribute to disorders of their rejnroductive organs, but which on careful 
investigation will be found to be not connected with this system. This 
should be constantly borne in mind both by specialist and general 
practitioner. 
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The history of previous illnesses and any hereditary tendencies must 
be noted, and the possibility of syphilitic or gonorrhoeal infection must 
never be forgotten. Very exact inquiry must be made regarding 
previous diseases or disorders (scarlet fever, tonsilitis, rheumatic fever) 
which may have affected the kidneys. 

PHYSICAL EXAMINATION 

1. Abdominal Examination. — Inspection . — For this purpose the 
patient should lie upon her back in a good light, with her clothing 
removed, so that the inspection of the abdomen can be made. Any 
enlargement is to be noted, with its area of distribution, also skin- 
markings, condition of umbilicus as regards depression or promin- 
ence, and the state of the abdominal wall as regards muscle tone, 
obesity, etc. 

Enlargement may be caused by fat ; faecal accumulation ; fluid 
{a) free ; (b) encysted (e.g. distended bladder or kidney, pregnant 

uterus, ovarian cyst, encysted tuberculous })eritoniti8) ; flatulence 
(e.g. phantom tumour) ; fibroid of the uterus or other solid tumour. 

The mammae may conveniently be inspected at the same time if 
pregnancy is suspected. 

Palpation of the abdomen in experienced hands is capable of 
yielding very valuable information. Much experience is needed before 
the necessary skill is acquired, and the student should lose no oppor- 
tunity of practising palpation to enable him to acquire the art. Im- 
mediately before palpating, the hands should be washed with soap 
and warm w^ater, and then quickly dried. This secures against chilling 
the patient (which is apt to cause reflex contraction of the abdominal 
muscles) and at the same time renders the tactile sense of the examiner 
more acute. The warmed hands should always be laid flat on the 
abdomen — gently and lightly at first, so as to accustom the patient 
to their presence, and to give her time to get over any nervous feeling 
she may have. Care must be taken to avoid pressing with the points 
of the fingers as if playing the piano. Ask the patient to breathe 
easily, and keep her mouth open, so as to relax the abdominal 
muscles, or if that fails, engage her in conversation which will distract 
her attention for the time being. With* some nervous patients the 
abdominal muscles contract in spite of everything, and in such cases 
the administration of an anaesthetic may be necessary. 

Palpation is directed towards the feeling of the normal organs in the 
abdomen, the feeling of abnormal sw^ellings, and the determination of 
pain, tenderness or tindue resistance at some particular point or points. 
The latter cannot be determined, of course, when ana 3 sthesia has to be 
employed. In very fat patients palpation is often unsatisfactory. 

The bladder should have been emptied and the colon cleared out, 
if possible, before the examination is undertaken. The possibility 
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of a distended bladder being mistaken for a cyst must always be 
remembered, and, if necessary, a long catheter should be passed before 
the examination is completed. As a rule, the distended bladder is 
tender on palpation. The csecum and pelvic colon distended with flatus 
or scybala are not infrequently mistaken for some pathological condition. 
Tender spots can often be elicited on pressure, about 2 inches above 
the middle of Poupart’s ligaments, but it is doubtful if such tenderness 
is really ovarian in origin (see p. 989). It is important to distinguish 
this from appendix pain. The kidneys should always be palpated, 
especially the right kidney, to determine the question of mobility and 
tenderness (pyelitis). 

Any abnormal conditions found can be located in one or more of 
the usually described regions of the abdomen, and their position thus 
fairly accurately described. 

The adipose abdomen is comparatively easily recognised, the fat 
being partly in the abdominal wall, and partly in the omentum. The 
difficulty is to be sure whether the fat accounts for the whole enlarge- 
ment or whether some other condition may be present as well. 

Ascites similarly may cause general enlargement of the abdomen, 
and is recognised by the shifting areas of dullness on changing the 
position of the patient and by the fluid wave which can usually be 
elicited. Free fluid in varying amount is a frequent accompaniment 
of malignant tumours, or of a simple ovarian fibroma, or may result 
from a burst ovarian cyst. 

Flatulence is recognised by its tympanitic note, and phantom 
tumour ” (p. 177) by the disappearance of rigidity when the patient is 
anaesthetised. 

Abdominal tumours which have their origin in the i)elvis most 
usually iiroduce a more or less localised swelling of the abdomen. 
Exceptions are to be found in large ovarian cysts, large fibromyomata 
of the uterus and advanced ‘malignant growths which may fill the whole 
abdomen. 

To determine whether a tumour has its origin in the pelvis or not 
an attempt should be made to dip the fingers into the pelvic brim 
below the tumour. This will reveal whether or not the tumour is 
arising out of the pelvis. But when the pedicle is long, the growth 
may rise up into the abdomen and appear to be quite separated from 
any recognisable pelvic connection. 

Abdominal tumours of pelvic origin may be cystic or solid (or partly 
both), hard or doughy in consistence, regular or irregular in shape. 
It is often particularly’^ difficult to distinguish between a cyst with 
many loculi and viscous contents, and a soft, solid tumour. 

In all cases of abdominal swelling the pregnant uterns and the dis- 
tended bladder must first be excluded. 

Cystic abdominal tumours of pelvic origin are almost always of 
ovarian or broad ligament origin, though occasionally fibrocystic 
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tumours of the uterus are met with. A fluid wave can usually be 
detected only in a unilocular cyst, or where there is a large prepondera- 
ting cyst in a multilocular tumour, the contents of which are fairly 
fluid in consistence. In hydramnios a fluid wave can usually be 
elicited. 

Fibroids of the uterus are usually hard and often irregular in outline, 
though sometimes they may be regular in outline and of a soft 
oedematous consistence. Only on rare occasions can a fluid wave be 
felt in a cystic uterine fibroid. 

The possibility of a hydatid cyst must be kept in mind. 

Sometimes the uterus can be palpated through the abdominal wall 
when it is pushed up by a large intraligamentous cyst or a large 
cervical fibroid. It may be felt as a sessile solid excrescence on the wall 
of the tumour. 

Percussion gives a dull note over most pelvi-abdominal tumours, 
unless they are retroperitoneal in origin and consequently push the 
bowel in front of them. A resonant note is also sometimes found in 
hsematocele and encysted peritonitis, from involvement of coils of 
intestine in the general adhesions. 

Auscultation generally gives negative information except in i)reg- 
nancy. In some few abnormally vascular uterine fibroids and rarely 
in intraligamentous cysts a souffle may occasionally be detected. 
Coarse friction may sometimes be heard over ovarian tumours from 
commencing local peritonitis. 

2. Vaginal Examination. — A preliminary vaginal examination may 
be made with the patient lying on her side with the thighs 
slightly flexed. The patient should preferably lie on a high couch in 
a good light. As a rule vaginal examination should be avoided in a 
virgo intacta ; and when it is necessary in such a case an anaesthetic 
should be administered. In such patients rectal examination may give 
all the necessary information without an anaesthetic. The vulva 
should be inspected before making a digital examination. Indeed, it 
is always wise to do so, especially if rubber gloves or finger-stalls are not 
systematically worn : and if any suspicious indications of syphilis or 
other active infection are observed the unprotected finger should not 
be introduced into the vagina. 

A complete vaginal examination involves inspection of the j)arts 
as well as i)alpation, and also the use of various instruments to render 
the examination more thorough. It is now generally made with the 
patient lying on her back with the thighs flexed and the feet supported 
on rests. The vulva can be more easily inspected in this position. 

Rarely is it necessary to examine the patient while standing, as 
has been advised, for the purpose of gauging the degree of a prolapse. 

Before examining vaginally the liands must be carefully washed in 
warm water, and dried, and the first and second fingers, preferably 
encased in a glove or finger-stalls, as has been stated, should be 
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anointed with some simple sterile lubricant. In the case of an 
unmarried woman the first finger only should be used. 

The points to be noted on inspection of the vulva are : first, the 
outer aspect of the labia majora, and then their inner aspect after they 
have been gently separated by the fingers. The underlying parts are 
severally insi)ected, special attention being paid to the urethral orifice 
and the vestibular fossa. The urethra should be gently jjressed from 
above downwards to determine tho i)resenee of urethral discharge, 
and the openings of Bartholin’s ducts should be inspected and the 
glands themselves i)alpated to see if they are enlarged. Any abnormal 
vaginal discharge can at the same time be recognised. Prolapse of 
the vaginal walls or cervix can best be recognised by separating the 
examining fingers, palmar surface downwards, so as to open the vaginal 
orifice as widely as possible, and then asking the patient to “ press 
down ” or to cough. 

The internal examination is then proceeded with, and the index and, 
if possible, the middle finger as well of the right hand are introduced 
into the vagina. Though the right hand is usually employed, it is a 
good thing to cultivate ambidexterity in vaginal examination. 

The condition of the vaginal walls is noted, the roominess or (;on- 
traction of the canal, the amount of secretion and the presence of new 
growths or abnormalities. The condition of the outlet should be noted, 
especially as regards sensitiveness, lacerations or undue relaxation, 
protrusions and thickening or tenderness of the urethra. 

The vaginal portion of the cervix and the external os uteri are then 
felt for. The external os lies normally at about the level of the ischial 
spines, and about the centre of the pelvic cavity. It is normally 
directed backwards. Note whether the os is that of a nullipara 
or of a j)arous woman (Fig. 14), and whether it has been greatly lacerated 
in delivery. A cervix in a nullii)arous woman which has been treated 
by dilatation or other surgical procedure may resemble that of a 
multipara. The presence of Nabothian follicles (p. 908), of hyi)ertrophy, 
of 2 )atulous os, of protruding polypi, or of malignant disease, may be 
detected. 

Before proceeding to the all-im]>ortant bimanual examination, the 
fingers should explore the vaginal fornices, esi)ecially the posterior 
fornix, and note any protrusion or tenderness there. The presence of 
scybalous masses in the rectum can be recognised by the fact that they 
can be pitted ” on pressure through the posterior vaginal wall. 

il. Bimanual Examination. — The patient now draws up hef legs 
so that the soles of her feet lie flat on the couch, and at the same time 
she slightly abducts her thighs. In many cJinics and in some private 
consulting rooms a special couch with leg rests is used. The authors 
are in agreement that this is unnecessary. It is, of course, important 
to have the abdominal wall relaxed, and the patient should be 
encouraged to keep her muscles slack just as in abdominal palpation. 
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The two fingers of the right hand in the vagina are kept fixed, while 
the surgeon’s left hand is placed flat on the abdomen above the 
symphysis pubis. 

The first object is to recognise and palpate the uterus between the 
two hands, and two manoeuvres are necessary for this purpose. First, 
the fingers in the vagina should push up the uterus towards the abdomen, 
and secondly, the left or external hand should press down over the 



Fig. 72. liimanual Examination. Patient in 
J)orsal l^osition. 

The fingers of the right (int-ernal) hand are disponed as 
follows: — (tt) Two fingers in vagina (fore and middle 
fingers) or forefinger alone if the canal is narrow (virgin) 
with third and Jitlle hngers flexed on palm; (6) two 
fingers in vagina and third and little fingers passed up 
f)ehind perineum as in inset. 


brim of the pelvis, and, as soon as the fundus of the uterus is recognised, 
the hand should be quickly and gently slipped down behind it and the 
uterus grasped between the fingers in the vagina and the external hand. 
The errors the inexperienced examiner is ajjt to make are either to put 
the fingers of the external hand in front of the uterus just above the 
symphysis, or to get on one or other side of the uterus and thus miss 
the fundus. It is seldom even in patients with adipose abdominal 
walls that one is unable to feel the uterus bimanually. 

When the uterus is retroverted, it can often be replaced bimanually, 
or, at any rate (even if partially fixed), pushed up to the pelvic brim 
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and examined bimanually. The size of the uterus can be fairly 
accurately estimated in this way by the experienced gynaecologist, 
and it is very seldom necessary to use a sound for measurement. A 
careful estimation is made also of the position, shape, consistence, 
mobility and sensitiveness of the uterus when thus grasped between 
the hands, and its relationship to surrounding structures (a point of 
the highest importance in the diagnosis of tumours) can be established. 
On occasion the introduction of a sound into the uterine cavity enables 
the bimanual examination to be more conclusive in obscure cases. 

After the uterus has been identified, the fornices must be explored 
bimanually. Normal ovaries can usually be felt in patients with lax 
abdominal walls. In cases where they cannot be distinguished readily 
they may fairly safely be regarded as not being abnormal to any great 
extent. A good guide to the position of the ovaries is the inner edge 
of the psoas muscles. If the thighs are widely abducted, the psoas 
muscles are rendered tense, and their inner edge can be recognised by 
the abdominal hand. The ovaries should lie at their inner edge. The 
Fallopian tubes can seldom be felt unless they are pathologically 
enlarged or thickened. 

Normally the pouch of Douglas is empty, though sometimes a coil 
of small intestine may be felt gurgling under the finger. There should 
be no feeling of resistance, nor should the patient evince pain while 
pressure is made through the posterior fornix. Sometimes the utero- 
sacral ligaments can be felt, but they can usually be better felt per 
rectum. 

In the posterior fornix a large number of abnormal conditions may 
be found, which have naturally gravitated into the pouch of Douglas. 
Care should be taken not to mistake fsDcal accumulation in the colon 
for a new growth, as may easily be done. The chief abnormalities 
which may be felt in the posterior fornix are : the body of the uterus 
in backward displacement ; a prolapsed ovary or ovaries ; an ovarian 
tumour (cystic or solid) ; fibroids of the uterus ; enlarged tubes and 
ovaries and intraperitoneal effusions of blood, serum or pus. Diverticu- 
litis and growths of the rectum may sometimes be felt through the 
posterior fornix. 

In the anterior fornix, the body of the uterus should normally be 
felt. The empty bladder cannot be recognised, but when distended 
it is felt as a fluctuating sac which tends to push the uterus backwards. 
Comparatively few swellings are encountered in the palpation of the 
anterior fornix, but occasionally a fibroid in the middle of the anterior 
wall of the uterus is felt, or an ovarian tumour (most commonly a 
dermoid cyst). Tubal swellings such as a pregnant tube or a hydro- 
or pyosalpinx are very rarely found in this situation. 

In the lateral fornices many pathological conditions may be found ; 
neoplasms and inflammatory enlargements of the ovary, broad-ligament 
cysts, subperitoneal fibroids, inflamed tubes, ectopic pregnancy and 
8 
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cellulitis. A distended csecum or loop of pelvic colon may simulate a 
neoplasm and necessitate another examination after the administration 
of an aperient. 

Healthy ureters cannot be j)alpated, but thickened or inflamed 
ureters may sometimes be palpated througli the lateral fornices by 
pressure against the upper posterior pelvic wall ; such pressure elicits 
pain. A stone in the lower part of the ureter may also be occasionally 
felt through the lateral fornix. 

It may be necessary to examine a patient in the genujpecioral position 
in certain cases where a retro verted ut erus has to be replaced and, on 
account of its large size or imi)action, cannot readily be pushed upwards 
out of the pelvis. 

A rectal examitvation is useful when a pelvic examination is indicated 
in a virgo intacta. The patient may lie either on her back or left side, 
and the index finger, protected by a rubber finger-stall and well anointed, 
should be gently introduced into the anus. Unless the lower bowel is 
empty a rectal examination gives little reliable information. 

The j)ouch of Douglas can be more thoroughly explored through the 
rectum than through the vagina, as the finger can be passed higher up 
per rectum. The utero-sacral ligaments are easily accessible by this 
route, and can be felt readily. 

A bimanual or recto-abdominal examiwUioyi can be made, and a 
recto-vagino-abdominal examination with the index finger in the vagina 
and the middle finger in the rectum may be useful. 

In any of the foregoing examinations the administration of an 
anaesthetic may be desirable in order to get complete relaxation of the 
abdominal muscles. »Such relaxation makes the palpation of the pelvic 
organs much more easy and the findings more reliable. Examination 
under anaesthesia should always be practised in obscure cases. The 
main drawback is that one can obtain no guidance from the pain or 
tenderness experienced by the j)atient — these features should be noted 
at the preliminary examination, 

4. Instrumental Examination. — In the routine examination of 
the female pelvic organs instrumental assistance is seldom necessary, 
as the educated touch of the experienced gynaecologist gives him eyes, 
so to speak, in his finger-tips. He can thus usually satisfy himself by 
the methods of examination above described, except in the case of the 
bladder, in the examination of which the cystoscoj)c j)rovides valuable 
and essential information. 

For the visual inspection of the vagina and cervix, as well as for 
the local application of medicaments and for operative purposes, a 
speculum is necessary. Three types of speculum may be described : 
(1) Sims’ Speculum ; (2) Fergusson’s Si)eculum ; and (Jl) the Bivalve 
Speculum. 

Simps' Speculum is of historical interest as having been designed by 
Marion Sims in his pioneer work on vesioo-vaginal fistulse. It must 



EXAMINATION OF THE REPRODUCTIVE SYSTEM 115 


be remembered that it was designed for use with the patient in 
“ Sims’ position,” i.e, the semi-prone position (Fig. 447). The patient 
is placed lying well over on her left side, the left arm hanging down 
over, or resting on, the near side of the couch, and with the knees drawn 
up, the right slightly higher than the left so that its inner surface 
rests upon the couch. In this position the pelvis is raised and the 
weight of abdominal viscera is thrown to the front, with the result that 
a negative pressure is produced in the vagina. When the vaginal walls 
are separated by the introduction of the speculum, air enters and 
balloons out the whole passage, enabling its walls and the cervix to be 



(1) Sims’ SpiTuhim. (2) Ferpusson’s Speculum. (:i) Bivalve Speculum. 

Fig. 7H. — Three Varieties of Speculum. 


inspected. The same effect is obtained in any other position (exj. 
genupectoral) in which the pelvis is raised. Essentially Sims’ speculum 
is merely a retractor for the perineum and xiosterior vaginal wall. It is 
made in two sizes, for nulliparous and parous women respectively, 
joined by a connecting bar which is used as a handle. When used with 
the patient in the dorsal position the cervix and upper vagina cannot 
be seen unless the cervix is drawn down by a volsella. Auvard’s 
speculum, used commonly in vaginal operations, is just a modification 
of Sims’ instrument with a weight on the handle to make it self-retaining. 

Fergussoii s Speculum is now seldom employed. It is a circular 
t ube of plated metal cut obliquely at the upper end so that one side 
is longer than the other. After lubrication it is insinuated into the 
vagina by a rotatory movement, so that the longer side corresponds 
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to the posterior vaginal wall. With a little adjustment the cervix fits 
into the upper end and can then be inspected by reflected light. The 
main limitation to its use is that the cervix cannot be drawn down, 
and it is therefore inconvenient for any applications to the cervix or 
for any operative procedures. 

The Bivalve speculum is perhaps the most useful for ordinary 
diagnostic work, but care must be taken to see that it has sufficiently 
long blades and that these are not so broad as to cause discomfort on 
introduction. Many of the instruments on the market suffer from both 
those faults. After lubrication of its outer surfaces the speculum is 
introduced as far as possible and the blades separated. If the cervix 
is not at once visible a little adjustment of the instrument brings it 
into view. As the speculum is withdrawn, allowing the blades to 
close partially as it comes out, the vaginal walls can be inspected. 
It has the same inconvenience as Pergusson’s speculum so far as any 
operative procedure is concerned. 

The uterine sound (Fig. 74) is now seldom employed for diagnostic 



Fig. 74. — ^Uteiine Sound. 


purposes. Its routine use is greatly to be deprecated, and it should 
only be passed into the uterus when the patient has been surgically 
prepared for examination or for oj)eration under anaesthesia. The more 
expert the gynaecologist becomes in the bimanual examination the less 
does he resort to the use of the sound. 

The sound is a pliable metal probe for introduction into the uterine 
cavity, with a knob 2\ inches from the point (to indicate the normal 
length of the uterine cavity) and with notches at intervals of 1 inch, so 
that the depth to which it enters the enlarged uterus can be seen at a 
glance. The handle of the sound is roughened on one side to correspond 
to the concavity. The instrument must, of course, be boiled before 
use, and the position of the uterus determined if possible by a careful 
bimanual examination before its introduction. If on bimanual 
examination the size and feeling of the uterus and/or the clinical history 
suggest early pregnancy the sound must on no account be used. 

The chief diagnostic uses of the sound are to ascertain: (1) the 
length of the uterine cavity ; (2) the direction of the uterus ; (3) the 
angle between the cervix and the body of the uterus ; (4) irregularities, 
roughness or dilatation of the cavity of the uterus ; (5) the relation of 
the uterus to a pelvic tumour in a difficult bimanual examination. 

The passage of the sound is usually painless, and normally there 
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should be no hsemorrhage. The chief danger in the use of the sound is 
infection of the uterine cavity. It is manifest that its introduction into 
the uterus through an unprepared vagina may carry organisms into the 
uterine cavity, and where the cervix is infected — e,g, with the gonococcus 
— ^the danger is obvious. The sound must therefore be passed only after 
careful cleansing of the lower passages and the exposure of the cervix 
by a vaginal speculum, so that, under direct vision, it is inserted into 
the external os. In certain abnormal conditions the uterus is very 
soft and there is a risk of the sound perforating its wall, even when 
no great pressure is used. This 'possibility must always be kept in view. 






Fig. 7r>. — C'urved and Straight Volsell® — more frequently termed 
Volaellum Forceps. 

(Sonic Kyim coloRlsts prefer the Binglc-pronged instrument.) 

Volsella . — The volsella (Fig. 75) is a form of sharp-toothed forceps 
for grasi)ing the cervix through a speculum and steadying it while 
passing the sound, or for drawing down the cervix towards the vulva 
to admit of its being inspected more readily. This can be done quite 
easily in most healthy women without giving rise to much pain. 
When the uterus is fixed by inflammatory or malignant infiltration of 
the broad ligaments, or enlarged by tumour growth, mobility is 
impaired more or less. (Conversely, in cases of prolapse, the mobility 
of the uterus is increased . 

SPECIAL EXAMINATIONS 

A Wassermann test of the blood should be made in every case in 
which there is the slightest suspicion of syphilis. In many hospitals it 
is a routine practice in all in-patients. 
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The microscopic examination of vaginal discharges gives much 
useful information, and in all cases of suspected gonorrhoea smears 
should be made from the discharge from the cervix and urethra. Where 
infection by the trichomonas vaginalis or by the monilia or thrush 
fungus is suspected, a drop of the vaginal discharge should be mixed 
on a slide with two or three drops of saline and examined as a hanging- 
drop preparation, or dried and subsequently stained. 

A catheter specimen of the urine drawn into a sterile flask should 
be sent to the bacteriologist in all cases of urinary infection. A large 
(non-catheter) specimen, preferably of morning urine, is required for 
the Aschheim-Zondek and other pregnancy tests (p. 167), while for 
hormonal estimations in some cases of amenorrhoea, etc., due to 
endocrine deficiency or for pregnandiol estimations, a twenty -four 
hours collection is requisite. 

In some cases of functional menstrual disturbance it is of diagnostic 
value to obtain a small portion of endometrium for microscopic 
examination. Special small curettes are used by which this may be 
done without forcible dilatation of the cervix and without anaesthesia. 

In cases of suspected cancer it may be necessary to excise a small 
portion of the cervix for microscopical examination. Similarly the 
scrapings obtained by a diagnostic curettage of the uterus must be 
examined histologically. Such pieces of tissue should be placed at once 
in 10 per cent, formalin solution to fix them 

In cases of sterility it may be necessary to estimate the patency 
of the Fallopian tubes by insufflation (p. 809), or examine by X-rays 
after injection of lipiodol into the uterus and tubes (p. 813). 

Examination of the pregnant reproductive organs will be 
found described in Chapter VIII, under ‘‘ Signs and Symptoms of 
Pregnancy.” 
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CHAPTER VI 


ANATOMICAL CHANGES THE RESULT OF PREGNANCY 

P REGNANCY is a process which affects not only the uterus and 
the other parts of the genital canal ; but it is associated with 
widespread changes throughout the body — it is probable that 
no organ or tissue is left unaffected. With increasing knowledge 
conviction is growing that the changes are caused chiefly by hormonal 
activity. 

BONY PELVIS 

Since early times it was believed that during pregnancy there 
occurs a progressive softening and lengthening of the ligaments of 
the pelvic joints. In the Hippocratic period it was taught that at 
the first labour this change allowed of an expansion of the pelvis 
which thereafter remained permanently enlarged. Pelvic radiography 
has demonstrated that there is a widening of the gap between the 
two pubic bones during pregnancy and an increased vertical mobility, 
sometimes appreciable by palpation. There is also a slight widening 
of the sacro-iliac joints. 

Roberts ^ (Liverpool) has luovided the following figures in regard 
to the changes in the pubic and sacro-iliac joints : — 



Number of 
Patients. 

Average Mean Width 
of Symphysis Pubis. 

Combined Width of 
Sacro-iliac Joints. 

Numbcir of 
Patients. 

Non-pregnant — 





Nulliparae . 

59 

2-6 ram. 

3-6 mm. 

b4 

; Parao 

71 

2-6 „ 

3-9 „ 

76 

1 

1 Pregnant — 





' Primigravidie 

77 

4-2 

4-.5 

43 

Multiparap . 

1 

75 

r) 0 „ 

4-5 j 

61 


The cause of the alteration in the i)elvic joints during pregnancy 
is not clearly understood. There would seem, however, to be good 
reason for the belief that it is one manifestation of the widespread 
endocrinal activity found at that time and that cestrone and, possibly, 
progesterone are concerned. Some writers have described the existence 
of a special hormone — relaxin — but on this question further evidence 
is necessary before a definite pronouncement can be made. 

^ Roberts, Proc, Roy. floe. Med., 1934, vol. xxvii, (Obstetrical Section, pp. 51-59). 
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The effects of these changes must necessarily be to produce a certain 
increase in the pelvic girdle during labour, and it is possible that this 
may be of importance in minor degrees of pelvic disproportion. It 
is known that in many cases these changes may assume clinical im- 
portance. For example, the softening and increased mobilisation of 
the sacro-iliac joints when excessive is an important cause of the low 
backache commonly felt by pregnant and puerperal women, and pain 
over the pubes and even marked disability may follow excessive 
displacement at this joint. 

A most important result of the relaxation in the pelvic joints is 
the increased mobility between the ossa innominata and the sacrum, 
and between the coccyx and sacrum. 

In the case of the ossa innominata and sacrum the movement is a 
“ nutatory ” (Matthews Duncan) one round a transverse axis passing 
through, or at the level of, the second sacral vertebra. Depression 
downwards and forwards of the ossa innominata (as in the Walcher or 

hanging leg ” position, p. 531) results in a dipping downwards of the 
pubes and an increase in the conjugate diameter of the brim. A 
raising of the ossa innominata upwards and backwards (as in the 
lithotomy position) results in a decrease in the conjugate diameter 
of the brim but an increase in the conjugate diameter of the outlet. 
The former position, however, increases the obliquity of the plane of 
the brim, while the latter diminishes it — and obliquity of brim may 
influence engagement of the presenting part, as we shall see later. This 
raises the question of the ideal posture in labour — a detail in the manage- 
ment of labour to which sufficient attention is seldom given. 

The greater mobility of the coccyx allows of a marked increase 
in the conjugate diameter of the outlet, and as the child is expelled 
the coccyx may be pushed back as much as 1 inch (2-5 cm.). 

UTERUS 

The uterus enlarges progressively during pregnancy, being trans- 
formed from a small, pear-shaped organ 3 inches (7*6 cm.) long 
and weighing about 1 ounce (30 grams) into a large ovoid and 
thin-walled sac about 12 inches (30 cm.) long and weighing about 
2 lbs. (1000 grams). The increase in sub&tance of the organ is due to a 
great proliferation and hypertrophy of all the tissues of the uterine 
wall. This increase affects the serous, muscular and mucous coats 
and the blood-vessels, nerves and lymphatics. The changes in the 
mucom membrane have already been described (Chapter IV). 

The muscular wall increases in bulk due to an enlargement of the 
original fibres and to a new formation of muscle tissue. The individual 
muscle fibres become greatly increased in size, their bulk at the end of 
pregnancy being five to ten times greater than that obtaining in the 
non-pregnant uterus (Fig. 76). 
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The blood-vessels throughout the uterus become increasingly enlarged 
and their walls thicken, and the tortuous arrangement which is char- 
acteristic of the non-pregnant uterus is even more exaggerated during 
pregnancy. The whole uterus becomes turgid with the increased 
circulation that pours through it. The vascularity is more evident 
in the placental area and the placental site is often recognisable in 
this way on the peritoneal surface of the uterus. 

The hypertrophy of the uterus is most pronounced in the body. 
The cervix becomes increased in size to a slight extent, but the main 
anatomical change in 
the neck of the womb 
consists of a gradually 
increasing softening . 

Cervical glands secrete 
actively and the canal 
becomes plugged with 
tenacious mucus {oper- 
culum) which is a 
very important protec- 
tion against infection. 

In Fig. 77 there is 
shown a section through 
the cervix at the 
eighth month of i)reg- 
nancy, which shows the 
extraordinary degree of 

secretory activity ex- — Muscle l^ibres from Non-Prognant and 

hibited by the cervical Pregnant uterus. (Sappey.) 

glands. 

During the first months of gestation the corporeal wall increases 
in thickness ; thereafter it becomes thinned out, and at the end of 
pregnancy it is only about J inch (6 mm.) thick. By virtue of this 
thinning the uterus becomes converted into a soft, compressible bag, 
and, especially in the end months of pregnancy, the foetal parts can 
often be made out with great distinctness by palpation and the foetal 
movements may easily be seen on the abdominal surface as the child’s 
limbs impinge against the uterine wall. 

The shape of the uterus exhibits marked changes during pregnancy. 
The body becomes more and more globular during the first four months 
and the softening of the structures renders it more^ mobile than 
during the non-pregnant state. After the fourth month the shape 
becomes oval and the increase in length is greater than the increase 
in width. 

The position of the body changes. During the first three months 
its growth is within the pelvis and in this stage the increased size 
and mobility tend to make it fall forwards against the bladder in a 
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position of increased anteflexion. By the tenth to the twelfth week the 
fundus ascends over the pelvic brim and the uterus comes into contact 
with the anterior abdominal wall, the angle which it makes with the 
cervix becoming gradually opened out. Thereafter the organ rises, 
progressing higher in the abdomen until at the end of pregnancy it may 
touch the liver. As the uterus rises upwards it pushes the intestines to- 
the sides and the back of the abdomen, so that the anterior wall remains 



Fig. 77. — Longitudinal Section through Cervix at Eighth Month of 
Pregnancy, (’oin pare with Fig. lC(p. 21). 

throughout pregnancy pressed up against the front wall of the abdomen. 
The posterior wall rests on the vertebral 'column only up to the third 
and fourth lumbar vertebra, the space behind it being occupied by the 
intestines. The increased mobility which is characteristic of the early 
months becomes gradually lost as the womb fills the abdomen, though 
throughout pregnancy, especially in a multipara with lax abdominal 
walls, there may still remain a degree of mobility. 

Throughout pregnancy the uterus is usually rotated on its long 
axis to the right, so that its anterior surface faces slightly to that 
side. This deviation is merely an exaggeration of the position of the 
non-pregnant organ, which usually exhibits a similar twist. It is 
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believed, also, that the presence of the rectum plays some part in 
determining the direction of the torsion. Very occasionally the 
rotation may be to the left side. 

The areas or subdivisions of the uterus become very much altered 
during pregnancy. The change in the cervix has been noted as a 
softening with but little increase in length. The increase in the body 
is specially marked in the section below the insertion of the round 
ligaments during the earlier months^ but more pronounced in the 
section above these structures — viz., the fundus — in the later months. 
The isthmus area does not increase much vertically until the later 
weeks and more especially during labour (p. 368). The striking 
feature in this area is a very early and pronounced softening — hence 
Hegar’s sign of pregnancy (p. 165). In consequence of this pronounced 
softening in the isthmus there results great mobility of the body on 
the more anchored cervix. Very easily, therefore, on occasions, may 
the elastic enlarged body be mistaken for a tumour of ovary or uterus. 

OVARIES 

The ovaries show increased vascularity, this change being especially 
prominent in the ovary containing the corpus luteum of pregnancy. 
This ovary is larger than the other, and the corpus luteum can usually 
be recognised where it bulges on its surface even up to the late weeks 
of pregnancy. The surface of the ovary during pregnancy frequently 
exhibits scattered areas of a soft, fleshy material which is bright red 
in colour and which may at first sight suggest an inflammatory process. 
If a small portion of this material be removed and submitted to micro- 
scopic study it is found to consist of decidual tissue. 

The nature of the functional activities of the ovary during pregnancy 
is not yet fully understood. It is known that ovulation ceases and this, 
as also the suspension of menstruation during pregnancy, has been 
ascribed to the inhibitory influence of the corpus luteum. It is known, 
however, that, in the human, pregnancy can continue normally despite 
removal of the corpus luteum, unless this is carried out during the 
oarly months, and there is reason for the belief that the activities of 
the corpus luteum are after an early stage transferred to the placenta 
(p. 57). Within the total range of the combined “luteal” activities 
of the corpus luteum and jflacenta there are included : {a) the pre- 

paration and maintenance of the changes in the uterus for the reception 
and development of the ovum ; (6) the prevention of ovulation ; and 
(c) the control of uterine tone. These subjects are discussed more 
fully in Chapter III. 

Whilst ovulation is in abeyance during pregnancy it is by no means 
true to say that all follicular activity is arrested. Many follicles grow 
and reach a considerable degree of maturation, after which they undergo 
atresia. The theca lutein cells formed during maturation persist after 
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the disappearance of the ova and granulosa elements and constitute 
the “ interstitial gland ” which presents such a characteristic picture 
of the ovary of pregnancy. At first organised round the atretic follicles 
these cells become later separated off as isolated packets of cells scattered 
throughout the ovarian tissue. Their function has been already dis- 
(‘ussed, more especially in the prepubertal period (p. 60). 

FALLOPIAN TUBES 

The lubes exhibit increased vascularity during pregnancy, and their 
muscular walls may become hypertrophied to a small extent. In 
some instances the stroma-cells of the mucosa lining show a decidual 
change. As pregnancy advances the tubes are drawn farther and 
farther upwards in the abdomen and lie along the sides of the uterus 
with their long axes almost vertical. 

VAGINA 

The vagina shares in the increased vascularity which affects the 
other parts of the genital canal. This is attended by a characteristic 
poi't-wine coloration of the vaginal walls and the structures round the 
vaginal orifice. The walls, in addition, become softened and their 
distensibility increased. The vaginal secretion is increased in quantity 
and the cavity is occupied by a thick, dull-white substance of a creamy 
consistence which often escapes as a leucorrhoeal discharge. It has a 
distinctly acid reaction due to the presence of lactic acid, and under 
normal conditions it is free from pathogenic organisms. The secretion 
consists almost entirely of masses of epithelial plaques which have 
desquamated from the stratified lining membrane of the vagina. The 
appearances are those characteristically found in the smear obtained 
from the vagina of an a'strous animal, and it is probable that they 
represent a change induced in the vagina by the large amount of 
oestrone which circulates in the blood-stream during pregnancy (p. 57). 
The fluid in the secretion is derived partly from the cervical glands 
and partlv from a transudation from the vagina walls. Tn it there 
are numerous epithelial cells and long, non-motile bacjilli — Doderlein’s 
vagina bacillus (p. 642). Possibly Doderlein overstated the importance 
of the vaginal bacillus. There is little doubt, however, that when the 
pH content is high (4-5 to 5) the bacillus is present in abundance. 
The lactic acid is produced by the action of the bacilli on the glucose 
secreted by the vaginal epithelial cells which in turn have converted 
the glycogen stored there into glucose. The vaginal flora is more fully 
discussed in Chapter XLV. p. S6(). 

The muscular walls of the vagina exhibit considerable hypertrophy 
during pregnancy. 
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BREASTS 

From the early weeks the woman often complains of a sensation of 
fullness and pricking in the mammae. These symptoms are often 
present before there is any visible swelling of the breasts, and are 
frequently so definite that a woman may be aware of commencing 
pregnancy by her experience of similar sensations in former pregnancies. 

From the second month visible enlargement of the breasts occurs, 
due partly to the hypertrophy of the secreting elements, which become 
palpable as firm knot-like structures, and partly to the increased 
vascularity. An indication of this latter change is seen in the distension 



Fig. 78. — BreaHtH and Abdomen of Pregnant Woman, siiowiiig the Strict 
Qravidaruin, tho lAneja Nigra, and the pigmentation of the areola. 


of the surface veins, which become visible as they cross the breast in tho 
subcutaneous tissues. The nipples at the same time show characteristic 
changes. They become larger and more deeply pigmented (Fig. 78). 
After the fourth month a thin secretion can be expressed from the 
nipple if the breast is massaged firmly towards the centre (colostrum). 
The skin area surrounding the nipple — the primary areola — bec*omes 
more and more pigmented and enlarges to form round it an annular 
/.one of less deeply pigmented skin — ^the secondary areola.^ The degree 
of pigmentation of the areolao varies in different women : in some it is 
marked, in others it is hardly evident. Its intensity varies roughly 
with the natural pigmentation present in the other skin areas. It is 
in general terms deeper in brunettes and less deep in blondes, though 
there are many exceptions. In the primary areola the pale rounded 
elevations formed by the sebaceous glands become more prominent 
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during pregnancy owing to the hypertrophy of these glands — the 
Montgomery tvhercles. 

The secretory functions of the mammary glands are now recognised 
to be under endocrinal control. There is evidence in lower animals 
that the cestrogenic hormone of the ovary is capable of stimulating 
the ducts and tubules to increased growth, although secretion of milk 
oannot be obtained by this means alone. It is possible that progesterone 
plays some part. Recent investigations have shown that the actual 
secretion of milk is determined by a lactagogic hormone (prolactin) 
of the anterior pituitary lobe. It is believed that this is kept under 
check during pregnancy by oestrone and that the elimination of this 
from the maternal system after birth permits of the activation of the 
breast by the special anterior pituitary hormone (p. G4). Whilst the 
develojjment of the glands and the initiation of milk secretion appear 
to be under purely hormonic control, it seems probable that the 
maintenance of lactation is influenced by a nervous mechanism in 
which the hypophysis is involved (Nelson).^ 


URINARY BLADDER AND URETHRA 

The bladder becomes raised in the latter half of pregnancy. Indeed 
it becomes an abdominal organ. This leads to marked elongation of 
the urethral canal. The changes which the ureter and the kidney 
pelvis exhibit during pregnancy are described in Chapter XII. 


ABDOMEN 

The enlarging uterus, as we have seen, displaces the intestines 
upwards and to the sides as it rises to occupy the abdomen, so that 
its front surface lies against the anterior abdominal wall. The structures 
of the abdominal wall become stretched during pregnancy. In some 
instances, especially in multiparous women, a wide separation of the 
bellies of the recti muscles may occur with the formation of a gap in 
the midline, through which a hernia of bowel may occur subsequent 
to labour. 

The skin of the abdominal wall usually exhibits traces of the 
stretching process in the form of strid gravidarum. (Fig. 78). These 
consist of streaks in the skin of varying width on the front and sides 
of the lower abdominal wall. They are due to dehiscence of the super- 
ficial layers of the skin with a consequent exposure of the more 
vascular underlying cutis. The fresh striae are thus pink or purplish 
in colour. Old-standing striae are white or silvery. Not infrequently 
atriae spread from the abdominal wall on to the flanks and thighs. 
Pigmentary changes on the abdominal w^all are common. The most 

^Nelson, Physiolijgiml Reviews^ 1936, vol. xvi., No. 3, p. 488. 
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characteristic consists of the Unea nigra (Fig. 78) extending in the 
midline from pubes to umbilicus and sometimes above this. These 
changes have probably an origin similar to the pigmentary deposits 
round the nipples and occasionally in other regions, for example, on the 
forehead and the face (the chloasma uterinum). In some women they 
are formed to an extreme and even to a disfiguring degree. They are 
attributed to overactivity of the suprarenals induced by pregnancy. 

The changes in the ductless glands during pregnancy are considered 
in Chapters III and \TI. 



CHAPTER VII 


PHYSIOLOGY OF PREGNANCY 

INTRODUCTION 

D uring pregnancy the maternal organism is required to 
accommodate the fertilised ovum, supply it with nourishment, 
and dispose of its excretory products. The growth of the 
uterus must be provided for ; the control of implantation estab- 
lished ; the maternal tissues protected against the destructive powers 
of the trophoblastic villi ; the blood-stream adjusted to provide a 
slowly moving placental circulation ; the digestive and absorptive 
systems empowered to acquire nourishment which they must pass 
on to the foetus ; the excretory organs enabled to cope not only with 
the waste products from the increased maternal activity, but also 
dii'ectly with the waste products of the foetus itself ; the mammary 
glands prepared for the function of lactation ; and. finally, sufficient 
energy must be acquired to enable the mother to expel the fully 
developed child from the uterus. 

In the study of the physiology of pregmmey we must accept the 
principle that the fertihsed ovum is a separate organism, growing within 
the territory of the mother’s body, but acting in its own interests, and 
taking over from the mother those substances wliich are necessary for 
its growth and maintenance. Let us consider here the biological re- 
lationship of the fertilised ovum to the mother. There are three possi- 
bilities. The ovum may be a parasite of the same type as a benign 
neoplasm, drawing stores from the mother without payment. The 
second view is that the ovum acts as a malignant tumour, not only 
living at the expense of the mother, but also destroying her tissues to do 
so. A third possibility is that, while the ovum derives its supplies from 
the mother, its presence may have a beneficial influence on the vital 
processes of the mother. While many support the first view, there are 
few students of the problem of pregnancy who are prepared to subscribe 
to the second view. However, both those views represent pregnancy 
as a sacrifice of the mother in the interests of the species. It is of great 
scientific and sociological interest to find that accurate evidence has 
been collected in support of the third view. As a result of his observa- 
tions on animals and on women, Paul Bar, the distinguished French 
obstetrician, came to the conclusion that, where there is a healthy 
foetus in a healthy mother, pregnancy represents a condition of 
“ symbiose harmmique fiomogkne.” He has shown that the mother 
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takes her food better, that she utilises more completely the food which 
she does take, and that at the end of pregnancy she has increased her 
tissues beyond the amount required to provide for the increase in size 
of the uterus and mammary glands. His laboratory results have been 
confirmed by others, and there is ample clinical support for his view 
from the fact that many women of impaired health and vitality enjoy 
greatly improved health throughout pregnancy. While this view is 
most acceptable, we shall see that in many cases pregnancy causes grave 
disturbances in the metabolic processes of women, particularly at 
certain stages in its progress. 


THE RATE OF GROWTH OF THE FERTILISED OVUM 

The developing ovum is made up of the foetus, the amniotic fluid, 
the foetal portion of the placenta, and the membranes. The com- 
position of these structures has been ascertained by exact analysis, 
and the results obtained for the foetus throw a very interesting light on 
the stages of development. The actual substance requirements of the 
foetus are not large : a normal infant at birth, weighing 3200 grams, 
contains a little less than 100 grams of nitrogen, the whole of which 
could be supplied from the mother’s diet in about ten days. The 
following table, however, shows that up to the end of the seventh lunar 
month not more than one-fourth of prenatal requirement, in terms of 
protein and salts, has been secured : — 


COMPOSITION OF THE FCETUS (Michel) 


Age 

(Weeks). 

N Grams. 

P Gram.s. 

Ca Grams. 

Mg Grams. 

16 . . . 

2-941 

0-662 

0-419 

0-021 

20 . . . 

6 064 

1-448 

2-214 

0-077 

24 . . . 

11-048 

2-444 

4-082 

0-133 

28 . . . 

16 005 

3-527 

5-881 

0-190 

40 . . . 

72-7(K) 

18-673 

33-260 

0-816 


These figures indicate that during the early months of pregnancy, 
when the greatest clinical disturbances take place, the quantitative 
demands of the foetus are in fact very small. The disturbances are 
due to imperfect adjustment of the relationship of mother and ovum 
which occurs in the earlier months. 


THE METHODS OF FCETAL NUTRITION 

In the earliest days of its life the ovum obtains nourishment from 
several sources, from the follicle cells which cling to the ovum when it is 
set free, from the secretion of the Fallopian tube (which is analogous 
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to the white of a hen’s egg), and from the secretion of the uterine 
glands. These sources are of a temporary nature. 

Preplaobntal Stage. — ^When the ovum commences to imdergo 
cell division the earliest group of cells to be separated off is the tropho- 
blast. This layer surrounds the ovum completely, and its most im- 
portant function is that of regulating the food supply of the ovum. Its 
cells are endowed with the power of digesting maternal tissues, and it 
is in virtue of this property that the trophoblast plays such an im- 
portant part in the imbedding of the ovum in the uterine wall. The 
ovum digests a passage for itself into the endometrium through the 
action of the trophoblast (p. 76). 

Within the first month the trophoblast increases its physiologically 
active surface by sending out branching processes, the trophoblastic 
villi, into the cores of which passes mesodermal tissue containing 
blood-vessels. By the second month the actual presence of a tryptic 
ferment can be demonstrated in those villi, though such a ferment is 
probably present at an earlier stage. This ferment digests the maternal 
tissue, including the walls of the blood-vessels, and the ovum comes to 
lie in a medium of liquefying endometrium and blood. At this stage 
the glycogen, which is stored in such abundance in the premenstrual 
endometrium (p. 48), is probably an important source of nutrition. 
This liquid medium is easily available for absorption, transportation, 
and distribution inside the ovum by the foetal blood-stream which passes 
to and from the tips of the villi. The complete villus, with its epiblastic 
covering and mesoblastic core, is now described as a chorionic villus. 

Placental Stage. — The burrowing activity of the chorionic villi 
is restricted by the growth of the decidua, and a balance is eventually 
established between the penetration of the villi and the resistance 
of the maternal tissues by the completion of the development of the 
placenta. As soon as the villi become organised into those multiple 
fine branching processes covered with the two layers of epiblastic 
tissue, the epithelial Langhans’ layer and the plasmodial or syncytial 
layer, with the foetal vessels inside the core, they lose their power of 
invading the maternal tissues and destroying the vessel walls. The 
tryptic ferment cannot be identified after the fourth month. Their 
future development is directed towards increasing the absorptive 
surfaces by additional numbers of branching processes. It is as such 
organs of absorption that these chorionic villi appear in the mature 
placenta, bathed by the maternal blood-stream. The special develop- 
ment of the individual processes which form the anchoring villi, 
attaching the ovum to the uterine wall, has been dealt with in the 
description of the imbedding of the ovum (p. 80). 

With the development of the mature placenta, we have the maternal 
blood separated from the foetal blood by the two-layered epiblastic 
covering of the villus, some connective tissue, and the foetal vessel 
walls — an anangement practically identical with that of the wall of 



PHYSIOLOGY OF PREGNANCY 


133 


an intestinal villus, which is the pattern of an absorptive organ. As 
the pregnancy proceeds, changes take place in the villi. The cells of 
Langhans’ layer begin to degenerate by the end of the fourth month, 
and in the later months the villi are covered by a thin layer of 
S3mcytium, beneath which can be identified a very thin layer of 
canalised fibrin, probably the remains of the necrosed Langhans’ layer. 
Inside the villus, the vessels enlarge and the embryonic connective 
tissue becomes less conspicuous, so that in the later months the two 
blood-streams are separated by a thin layer of syncytium, a film of 
mesoderm and the endothelium of the f octal vessels. Towards the end 
of pregnancy, fatty changes can be identified in the connective tissue 
of the villi, probably of a degenerative type, and the vessel walls show 
signs of an endarteritis obliterans. 

The Stages in Nutrition. — We may therefore divide foetal 
nutrition into two stages : (a) the preplacental and (6) the placental. 
In the former the ovum derives its nourishment from the destroyed 
tissues of the mother, whereas in the latter the two blood-streams 
come into more and more intimate relationship, though they never 
mix. For many 37ears discussion has taken place as to whether the 
placenta, as an agent in nutrition, acts, as Harvey expressed it, by 
“ a sort of digestion,” or in a purely mechanical manner. In the 
preplacental stage the nutrition of the foetus appears to be secured by 
the secretory and selective action of the tissues of the ovum, but in 
the later stages the process has become more and more mechanical. 
The chorionic epithelium acquires the function of a semi-permeable 
membrane, allowing a greater amount of material to pass to the foetus 
each day, but there is still some selective activity as is shown by the 
different concentrations in the maternal and foetal blood-streams of 
such easily diffusible substances as glucose and amino-acids. 

Several years ago an attempt was made to establish a theory of 
foetal nutrition by the complete transfer of leucocytes containing 
nutritive material from the maternal circulation, through the placenta, 
to the foetal circulation. This view was shown to be untenable, when 
it was found that in cases of leucocythsemia, occurring in pregnancy, 
the blood picture in the foetus was quite normal, showing no evidence 
of the transfer of leucocytes from the maternal circulation. 

THE CONTROL OF THE IMBEDDING OF THE OVUM 

The imbedding of the ovum (p. 75) must be controlled from two 
sides : (1) the ovum must be able to establish itself gfecurely in the 
uterine endometrium ; (2) the destructive action of the early ovum 
on the maternal tissues must be checked in the interests of the mother. 

With regard to the first, experiments on animals seem to indicate 
that the attachment and growth of the ovum in the uterine wall is 
due to the action of the corpus luteum, since the removal of the latter 
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causes abortion of the ovum. That the parallel in human beings is not 
exact has been shown by clinical observations on women in the early 
months of pregnancy, who have had an active corpus luteum removed 
in the course of an abdominal operation without prejudice to the ovum. 
Even in animals this protective influence of the corpus luteum may 
not be necessary after the ovum secures a firm placental attachment 
to the uterine wall. The early stages of imbedding are almost 
certainly associated with some form of ovarian activity, as the early 
endometrial response to pregnancy is almost identical with the pre- 
menstrual appearance of the same tissue, which latter condition, we 
have seen, is controlled by the activity of the ovary (p. 48). 

The destructive action of the trophoblastic villi is most extensive 
and, if unrestricted, might carry the ovum right into the muscular coat 
of the uterus. This action is controlled by the formation of the decidua. 
In the histological study of the early ovum it will be seen that the 
extension of the villi is greater along the course of the blood-vessels 
than through the stroma and gland tissue, where the decidual cells 
form a barrier. The completion of this defensive action against the 
foetus is shown by the development of the highly organised ])lacenta. 
An extensive study of this subject of maternal placentation led Sii* 
William Turner to describe it as a maternal reaction to protect herself 
against the invader, or, in modern phrase, to restrict the action of its 
enzymes. 

In the pathological conditions of hydatidiform mole (p. 300) 
we have an example of chorionic activity running riot, uncontrolled 
by the decidual tissue. 

THE FUNCTIONS OF THE PLACENTA 

The formation of the placenta has been described in Chapter IV. 
Its activity in foetal nutrition and its protective action in the interests 
of the mother have already been referred to in the present chapter. 
We may now consider in what other ways the placenta may act as a 
barrier between the maternal and foetal organisms. Is the foetus pro- 
tected against the action of potent drugs which may be administered 
to the mother, or against diseases from which the mother may 
suffer ? 

Permeability to Drugs. — Over a hundred years ago it was known 
that potassium cyanide passed through the placenta to the foetus. 
Chloroform and ether pass to the foetal circulation quite freely. In 
the therapy of syphilitic infections it is very important to know that 
the salts of arsenic and mercury reach the foetal tissues. In the 
conduct of labour the administration of powerful analgesic and 
hypnotic drugs like morphine, hyoscine and atropine must be carried 
out with caution owing to the action of these drugs on the foetus. 
The salts of lead, iodide and bromide of potassium, quinine and 
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salicylates administered to the mother, all appear in the foetal 
circulation. 

The Passage of Organisms and Toxins. — The placenta seems to 
act as a protection to the foetus against certain organisms which may 
have invaded the maternal tissues. The malarial parasite never passes 
from the mother to the foetus. In syphilitic infections the Spirochceta 
pallida is able to make its way into the tissues of the foetus, but this 
penetration depends on the vitality of the organism at the various 
stages of placental development. In the case of a patient with an old 
untreated syphilitic lesion, or in one who has acquired syphilis at 
conception or within the early months of pregnancy, the spirochsete is 
able to enter the foetal tissues much more easily than in a case where 
the infection does not occur until the second half of pregnancy, by 
which time the placenta is fully developed. In the last type of case, 
the child may be born without any sign of syphilis, and may never 
show any trace of congenital syphilis. In gonorrhoeal patients the 
organism does not cross the placenta — the gonococcal lesions which 
may appear in the child soon after birth are due to infection acquired 
while the child passes down the parturient canal. 

In tuberculous infections, while typical lesions may be found in the 
decidual or maternal portion of the placenta, the foetal portion of the 
])lacenta very seldom shows such lesions. Cases have been described 
in which the tubercle bacillus has been found in the blood of the 
umbilical vein (p. 279). In enteric fever the organisms seem to pass 
to the foetus fairly easily. In pneumonia and in general pyogenic 
infections the organisms very rarely reach the foetal tissues. In the 
case of smallpox, there are historic examples of distinguished men 
born with smallpox lesions already present, and recent epidemics 
have shown exam])les of the direct transmission of smallpox in utero. 

The toxin or toxins associated with eclampsia is often transmitted 
to the fcetus, which after birth may have convulsions. In such cases 
the urine of the newborn infant usually contains albumin. 

The transmission of toxins and antitoxins is equally important. 
There are no records to show that any of these substances can be kept 
back by the placenta. This organ, however, seems to exercise a selec- 
tive action, because examination of the foetal blood in some cases has 
shown a higher amount of antibody than the maternal blood. 

The placenta contains large quantities of oestrone and a gonado- 
tropic hormone closely resembling that secreted by the anterior lobe 
of the i)ituitary gland. The fact that the secretion of oestrone and 
cestradiol continues when the ovaries have been remoVed during preg- 
nancy, indicates that these hormones can be secreted by the placenta 
(p. r>7). The source of the gonadotropic hormone cannot yet be 
determined. While there are certain differences between the gonado- 
tropic hormones extracted from the anterior lobe and from the placenta, 
the proof of independent placental secretion fails because the removal 
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of the anterior lobe of the pituitary gland during pregnancy is almost 
always followed by abortion or resorption of the foetus. 

Experiments on animals have shown that the placenta is permeable 
to drugs in the opposite direction — strychnine and hydrocyanic acid 
injected into the foetus pass quickly into the maternal circulation. 

THE FUNCTION AND SOURCE OF THE AMNIOTIC FLUID 

This bland alkaline (pH 7 to 7*6, the same as the blood) fluid was 
formerly considered to play an important part in the nutrition 
of the foetus. There is no doubt that a considerable amount 
may be swallowed by the foetus during the course of pregnancy, 
as may be proved by the amount of lanugo, hairs and epidermal cells 
found in the foetal stomach and intestine. The small albuminoid 
content, 0*19 per cent., makes it very unlikely that this fluid plays 
any important part in the nourishment of the foetus. Secondly, 
this fluid may contain the urine voided by the foetus ; but we know 
that the amniotic cavity and fluid are present before the foetal 
kidneys are completely developed, and before the urogenital sinus is 
opened (p. 97). Again, the amniotic fluid is present, even in increased 
amount, where the development of the foetus has been arrested, as 
in hydatidiforni or carneous moles. However, it is certain that in 
the later months of pregnancy the foetus does pass some urine into the 
amniotic sac. In cases of congenital atresia of the urethra, wo find 
the retention of urine causing hydronephrosis (althougli congenital 
hydronephrosis may occur without atresia of the urethra) . The small 
amount of urea present in the amniotic fluid, from 0 02 to 0-04 
per cent., indicates tliat foetal urine can form only a small part of 
the whole. That it should form a considerable i)art is unlikely in 
view of the fact that so much of the fluid may be swallowed by the 
foetus. 

The most important functions of the amniotic fluid are mechanical. 
It forms a water-jacket, protecting the foetus not only against sudden 
changes of temperature, but also against the effects of violent move- 
ments by, or accidental violence to, the mother. The fluid also prevents 
the formation of adhesions between the foetus and the walls of the 
cavity in which it lies, as may occur in the.condition of oligo-hydramnios 
(p. 308). 

Source of the Fluid. — From neither laboratory nor clinical ob- 
servations can we discover the precise origin of the amniotic fluid. 
While in birds it is certainly of foetal origin, in human beings it is 
probably derived from several sources. 

We have seen above that the amniotic fluid contains a certain 
amount of foetal urine, as indicated by the presence of urea, which 
appears in the amniotic fluid as early as the fourth week of intrauterine 
life and increases steadily in amount, though in very small amount. 
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until the end of pregnancy. That this source plays a relatively small 
part in the production of the whole fluid may be adduced not only 
from the clinical considerations mentioned above, but also from the 
results of the experimental injection of phloridzin into pregnant 
animals. Phloridzin produces a transient glycosuria by its action on 
the renal epithelium. The foetal tissues are found to be impregnated 
with phloridzin, but no glucose can be found in the amniotic fluid, aa 
would be the case if the foetal kidneys were very active. 

That the fluid is more likely to be of foetal than of maternal origin 
might be inferred from the fact that in the herbivora the amniotic 
fluid contains laevulose which is present in the foetal, but not in the 
maternal blood. There are certain facts, however, which indicate 
a close relationship between the fluid and the maternal circulation. 
Certain substances, like potassium iodide and sodium indigo sulphate, 
pass almost straight into the amniotic fluid, while the foetal kidneys 
show no trace of it. In cases of maternal diabetes the amniotic fluid 
(jontains glucose, and in dropsical conditions of the mother the amniotic 
fluid is frequently present in excess. 

The relationship of the amniotic fluid to the maternal blood-stream 
is not that of a simple transudation — the lower freezing-point of the 
amniotic fluid indicates that it cannot be derived from the maternal 
blood-serum by simple filtration. The selective nature of the relation- 
ship is shown by the fact that certain antibodies of the maternal serum 
do not appear in the amniotic fluid. 

The selective or secretory mechanism most probably rests in the 
amniotic epithelium. The amnion itself possesses no blood-vessels apart 
from those which lie directly under it, where it covers the placenta and 
umbilical cord. Its connective tissue, however, has a good lymphatic 
circulation, as is shown by the number of lymphatic channels seen in 
microscopic sections. In hydramnios, where there is an excess of 
amniotic fluid, the epithelial cells show under the microscope all the 
signs of increased activity ; vacuoles appear within the cells, move 
towards the surface and discharge into the amniotic cavity. By the 
method of '' vital staining,’' Goldmann found that, when certain stains 
are injected into the mother, they are well distributed throughout the 
maternal tissues, but do not pass over to the fcjetal tissues. When he 
used pyiThol blue, he found the granules of the stain in the cells of 
the amniotic epithelium and the amniotic fluid coloured blue, whereas 
neither the stain nor the colouring could be identified in the tissues 
or the fluids of the fVetus aj)art from those tissues which were in contact 
with the amniotic fluid, namely, the exudermis and the lining of the 
alimentary canal. 

In connection with the activity of the amniotic epithelium, it should 
be remembered that this epithelium covers the whole length of the 
umbilical cord, allowing an intimate relationship between the vessels 
of the cord and the fluid secreted. 
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We may conclude, therefore, that while the greater part of the 
■amniotic fluid is obtained through the secretory activity of the amniotic 
■epithelium, it is not certain whether this epithelium acts on substances 
derived from the maternal or the foetal blood-streams. While under 
normal conditions the foetal circulation plays a part, it is certain 
that when the foetus dies the fluid can still be produced through the 
maternal circulation. The foetal urine forms only a small part of the 
whole. 

THE CIRCULATORY SYSTEM 

The Heart. — Many experienced clinicians declare that the heart 
■enlarges during pregnancy, and that the enlargement is due to hyper- 
trophy of the left ventricle. It is undoubted that the heart has more 
work to do during pregnancy, in keeping the increased volume of blood 
flowing through the enlarged uterus and the placenta. The hearts of 
a large number of pregnant women have been weighed, and an 
average increase of about 9 per cent, noted. This increase is not 
much greater than might be expected from the increased bulk of the 
whole maternal organism. 

Sir James MaoKenzie, on the other hand, maintained that there is 
no true enlargement of the heart throughout pregnancy. The increased 
«ize of the uterus, particularly in the later months of pregnancy, 
broadens the base of the chest and tends to flatten the diaphragm. 
It also pushes the whole heart rnoi’e against the anterior chest wall. 
The result of this movement is to carry the apex of the heart outwards 
and upwards, so that it lies in the fourth interspace. The most obvious 
effect of this is to increase the breadth of the cardiac dullness. At the 
end of labour the heart swings back to its normal position. The 
electrocardiograph has been employed in investigating the changes 
in the heart during pregnancy, and there has l)ecn found little evidence 
to support a true functional hyj)ertrophy. 

The actual cardiac output has been measured in the dog, and it 
has been found that during the latter i)art of pregnancy the minute 
voluflie is one-third to one-half greater than in the non -pregnant 
animal. It is impossible at present to determine whether the increased 
work required from the heart during pregnancy is accomplished by 
actual hypertrophy, or by drawing entirely upon the reserve force of 
the heart. 

The Vascular System. — There arc commonly many alterations 
•on the venous side of the circulation. Varicosity of the veins of the 
legs, thighs and vulva may be very marked. These varicosities may 
appear so early in pregnancy as to make it unlikely that the actual 
bulk of the uterus is an important factor in their production. There 
may be changes in the vessel walls, of either toxic or vasomotor origin 
— the increased volume of blood may be a factor at a later stage. It 
is only when the head becomes fixed in the pelvis towards the end of 
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pregnancy, that direct pressure is likely to be exerted on the large 
pelvic vessels. 

Other portions of the peripheral circulation are altered in character. 
In the breasts, the mammary artery, usually imperceptible, becomes 
dilated ; the veins become distended and ai*e very obvious on the 
surface of the breasts. Probably the arteries generally become dilated 
to a slight extent. 

Many women show marked pulsation in the jugular veins — ^formerly 
regarded as a sign of back pressure. These pulsations have, as a rule, 
little or no pathological significance ; they indicate that the blood is 
returning freely from the periphery and lying in the jugular veins 
which form part of the reservoir to the right auricle. When the peri- 
pheral circulation becomes filled up with blood, as it does during the 
muscular activity of labour, there is no surplus blood in the jugular 
veins, and the pulsations disappear. 

The Blood -pressure. — ^The blood-pressure is very little raised 
during pregnancy — the highest systolic value in a normal pregnancy 
rarely reaches 120 mm. Hg. There is, however, a considerable increase 
in the pulse -pressure, especially in the later months. With the onset 
of labour in a normal case, the systolic pressure may rise to 140 mm. Hg ; 
but when this figure is reached during pregnancy, a definite toxaemia 
should be suspected. It has been shown that such a rise in blood- 
pressure may be identified some time before the appearance of a toxic 
albuminuria (p. 211). 

The Blood. — Various changes have been described in the maternal 
blood during pregnancy. The blood volume is increased by about 
400 c.c. — to provide for the j)lacental circulation and for the general 
maternal hyperaemia. This increase in volume is associated with a 
definite hydrajmia — an increase in the blood moisture and a lowered 
specific gravity — up to the seventh month. In the later months the 
blood density is increased : the red cell count and the haemoglobin 
regain normal figures, while there is a great increase in the leucocyte 
content. With the onset of labour this leucocytosis increases very 
rapidly from about 15,000 to figures over 25,000, especially high in 
primigravidae and in cases of prolonged labour. The leucocytosis dis- 
appears quite quickly during the puerperium, except in cases of sepsis. 
Barcroft records that during the second lialf of pregnancy in dogs, 
the spleen becomes very much reduced in size, but regains its normal 
dimensions soon after deliveiy . This phenomenon he correlates with the 
increase in blood volume, and thinks that it is likely to occur in women. 

While the blood volume and the total blood-plasrha are increased 
during pregnancy, up to about 25 per cent, above the non-pregnant 
level, there are variations in the plasma proteins. With the original 
hydraemia there can be identified by the third month a fall in plasma 
proteins which continues until the fifth month. From the sixth month 
there is a steady concentration, chiefly in the fibrin fraction, up to 
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the time of labour — the serum albumin remains under the normal 
figure while the globulin fraction increases slightly. At term the 
blood proteins are still 7 per cent, below the non-pregnant level. 
There is a very great total increase in the fibrogen content during 
pregnancy, so that in the last three months it may be 30 per cent, 
above its normal range. Tliis increase in the fibiin and fibrinogen 
apj)ears an excellent provision for diminishing blood loss during labour 
and for the physiological thrombosis which occurs in the uterine wall 
at that time ; the blood platelets increase up to the time of labour, 
reaching a density of about 1,500,000 per cubic mm., and naturally 
their agglutinative properties increase with their concentration. In 
the later months the blood sedimentation rate is greatly increased, 
probably in association with the high fibrinogen content, but returns 
to normal by the fourih week after delivery. 

The alkalinity of the blood is slightly reduced in the later months 
of pregnancy, as shown by the lowered carbon dioxide combining power 
of the blood. This is related to the diminished alveolar carbon dioxide 
tension, and explains the tendency to acidosis (p. 100) towards the 
end of pregnancy, and especially during labour. The blood chlorides 
are slightly reduced. 

Among other noteworthy changes in the blood there is a definite 
increase in the antitryptic ferment content — probably an important 
provision against sepsis. There is also an increase in the cholesterin 
content, and from the seventh month there may be described a true 
lipaemia. This lipaemia may be associated with increased bactericidal 
power in the blood, may be a provision for the needs of the fmtus in 
fat, or even more simply a pre})aration for lactation. 

In the later months of pregnancy the calcium content of the blood 
is slightly reduced — a fact which may play an important part in the 
increased irritability of muscle and nerve tissue, particularly in the 
uterus itself. This diminution in the calcium content may also be 
associated with a tendency to raised blood-pressure and oedema. 

There is also found in the serum a ferment which has the power of 
digesting chorionic villi. During pregnancy the ends of the chorionic 
villi which lie in the placental blood sinuses frequently become detached 
and may be carried away by the maternal blood-stream. Such trans- 
ported villi have been identified in the tissues of the liver, the heart, 
and the voluntary muscles, and might give rise to extensive lesions 
were it not for the digestive power of this serum ferment. Abderhalden 
made use of this property in elaborating his serological test for 
pregnancy. The basis of his test is that a woman, whose blood-serum 
can digest placental tissue, is pregnant (p. 167). 

During pregnancy the amount of oestrone in the blood rises steadily 
to a maximum which is reached just before term (p. 57). The blood 
also contains in very high concentration the gonadotropic hormone 
of the anterior lobe of the pituitary gland (p. (>3). 
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THE RESPIRATORY SYSTEM 

Pregnancy causes changes in the respiratory passages — portions of 
the nasal mucosa become reddened and thickened. The larjmx has its 
mucous membrane thickened, with redness and oedema ; this change 
may cause marked impairment in the voice of singers. Decidua-like 
cells may be identified in the very hypersemic sub-mucosa of the false 
vocal cords and of the interarytenoid fold. 

The upward movement of the uterus, broadening the base of the 
chest, inhibits the movements of the base of the lungs. As a result, 
when a pregnant woman lies in bed, there is a tendency to stasis at the 
bases of the lungs. Crepitations may be heard in this site, but they 
disappear after a few deep breaths. This shortening of the chest is 
comjKjnsated by an increase in breadth, and it has been shown that the 
lung capacity is actually increased. While there is no great increase in 
the consumption of oxygen or the excretion of carbon dioxide, there 
is a great increase in the amount of air inspired. 

The gaseous interchange during pregnancy will be considered under 
metabolism (p. 145). 

THE DIGESTIVE SYSTEM 

During the early months of pregnancy many women suffer from 
minor digestive disturbances, of which the most typical is morning 
sickness. We shall consider the aetiology of morning sickness later 
(p, 199), but it is well to state here that it is most probably due to a 
minor toxic disturbance. 

After the period of morning sickness there are many women who 
find that their general health is much improved by pregnancy. Their 
appetite is improved, their digestion more satisfactory. Actual 
analysis has shown that, during pregnancy, the undigested food residue 
is reduced in amount — women get more out of the food which they 
ingest. 

On the other hand, many women suffer considerably from dyspepsia 
and flatulence. At the end of pregnancy these may be attributed to 
pressure on the stomach and intestines by the uterus. However, such 
symptoms may occur fairly early in pregnancy and are probably 
another indication of a mild toxic disturbance. 

Many women, in fact most women, suffer from comtijjafion or in- 
increased constipation. There are several factors involved in this 
tendency. The inhibition during pregnancy of the pressor influence 
of the posterior lobe of the pituitary gland (p. 64) causes a loss of 
tone of the musculature of the bowel. There is also a loss of tone in 
the muscles of the abdominal wall, due to overstretching, and fuither, 
especially in the later months, there is the pressure of the enlarged 
uterus. Deficiency of the anti-neuritic B vitamin in the diet is another 
possible factor (p. 146). 
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The tendency to hemorrhoids which is found in so many pregnant 
women should be regarded chiefly as a circulatory disturbance, due to 
the same causes as the varicose veins in the legs, thighs and vulva 
referred to previously. The growing uterus presses on the rectal 
and the other pelvic veins. While haemorrhoids may cause great 
discomfort during the later months of pregnancy, they usually 
disappear after delivery. 

The liver is the seat of marked changes during pregnancy. The 
whole organ is enlarged and hyperaemic : in the later months it is 
forced upwards and backwards by the uterus, requiring a correction 
to be made for liver dullness at this stage. Fat appears in the 
cells occupying the central portions of the lobules. The glycogen 
content is reduced ; the biliary channels and the central veins, with 
their tributaries, are dilated. The cholesterin content of the bile is 
increased, a possible factor in the frequency of gall-stones among parous 
women. The destruction of red blood corpuscles in the interests of 
the foetus leads to an increased concentration of bile pigments. 

THE PREPARATION OF THE FOOD CONSTITUENTS FOR 
TRANSFER TO THE FCETUS 

Careful studies of the problems of pregnancy have indicated that 
the foetus is usually built up by the deviation of a certain proportion of 
the products of digestion of the food, rather than by a conversion of the 
mother’s formed tissues. The latter method is followed during the pre- 
placental stage of development and in cases where the food supply of 
the mother is inadequate. Even where the food supply is the immediate 
source of foetal nutrition, however, the food must first be digested 
and absorbed, and then enter the maternal circulation in the form in 
which the products of digestion usually circulate before their utilisation 
or conversion by the tissues and organs of the body. 

These substances reach the placental circulation, where they are 
transferred from the maternal to the foetal circulation. The method of 
transfer cannot be specified accurately in each case, but inferences can 
be made from the identification of certain intermediate substances at 
various stages in the process. The active mechanism is probably the 
epithelium covering the chorionic villi. A great variety of ferments 
has been described as occurring in the tissue of the placenta — ^ferments 
capable of effecting digestion of each of the proximate food principles. 
All these ferments have been isolated from the autolysed placenta ; 
but, as the composition of placental tissue alters so quickly when it is 
removed from the uterus, it is very difficult to standardise the presence 
of these various ferments. As we shall see, such a complete digestion 
as might be indicated by the ferments described, hydrolytic, oxidative 
and deamidising, need not occur. 

Carbohydrates. — ^Truly diffusible substances like glucose, and 
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similarly urea, pass through the placental barrier very easily. The 
concentration of glucose in the maternal blood is slightly higher than 
in, the foetal blood, thereby ensuring a constant osmotic flow. The 
sugar in the foetal blood at the moment of birth is higher when the 
percentage in the maternal blood has been raised, either by prolonged 
labour or by the use of anaesthetics in delivery. Glycogen must be 
broken up into glucose before it can be transferred to the foetus 
the surplus sugar which arrives at the placental circulation is stored 
up on the maternal side of the placenta, and in the S 3 mcytium and 
trophoblastic islands of the foetal side, as glycogen, and transferred to- 
the foetus as required in the form of glucose. The foetus cannot store 
glycogen in its own tissues until the last quarter of gestation, when the 
storing is carried out by the activity of its own tissues. 

Fats. — The transfer of fat to the foetus is a very interesting problem. 
No true fat cleavage has been proved to take place in the placenta. 
The feeding of mothers with fat has been shown exi)erimentally to 
cause no appreciable increase of fat in the foetus ; when pregnant 
animals are fed with stained fat, the stained fat does not reach the foetus. 
Fat does occur in the walls of the chorionic villi — ^presenting a picture 
very like the absorption of fat by an intestinal villus. However, we 
cannot prove that this fat was not formed by the foetal tissues them- 
selves ; the fat which is found in the villi in the later months of preg- 
nancy, and which gives the villi the appearance of degenerating tissue, 
is almost certainly the result of tissue changes in the foetus. The one 
form of fat which has been reported to pass the placental barrier un- 
changed is cholesterol. All that can be said with certainty is that fat 
does not readily pass through the villi, if it passes at all ; and that it is 
never present in the same concentration in the foetal blood as in the 
maternal blood. The fat of the foetal body, which does not appear 
until late in pregnancy, is formed by metabolic processes in the foetus 
itself, and is probably built up from glucose. The fat or lipoid content 
of the maternal blood is always greater than that of the foetal blood, 
but this may be a preparation for lactation rather than for the 
nutrition of the fmtus. 

Proteins. — The presence of a very active proteolytic enzyme in the 
early months of pregnancy has already been described (p. 132). How- 
ever, this enzyme has not been found after the fourth month, by 
which time the burrowing power of the villi has been lost. Throughout 
the placental stage of nutrition, it seems probable that proteins are not 
reduced below the stage of albumoses, and that resynthesis occurs as 
soon as the foetal tissues are reached. 

Amino-acids are present in large amount in the placental circulation : 
these proteins can pass the placental barrier quite easily. The foetal 
blood usually contains a larger percentage than the maternal blood. 
While these substances represent an advanced stage in the cleavage 
of the proteins, it is not necessary to assume that proteins must be 
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broken down to this point before becoming available for use by the 
foetus. They more probably represent some of the end products of 
tissue change in the foetus, which are being excreted into the maternal 
circulation. 

Iron. — A supply of iron is absolutely essential for the formation 
of respiratory pigment in the foetus. Again, as the iron content of milk 
is so very small, the foetus must acquire a supply of iion not only to 
produce the respiratory pigment before birth, but also to form the 
reserve supply to cover all the iron requirements of the child throughout 
the period when it is fed solely on milk. Comparative physiology 
shows that the liver of the young rabbit at birth contains much more 
iron than that of an adult rabbit, and this is probably true of the 
human foetus also. The chief supply of iron is the haemoglobin of 
the maternal blood, and the disintegration of red blood (iorpuscles 
by the trophoblastic and, later, the chorionic villi can be observed 
quite easily. Placental extract produces haemolysis very quickly ; 
the eosin reaction of haemoglobin can be identified at the free border 
of the sync3rtium, and loose organic compounds of iron can be 
demonstrated in the deeper layers of the villi. In ruminants the 
actual transference of red blood corpuscles through the epithelium 
of the villi may be observed, but, in women, disintegration of the 
corpuscle is the initial stage. 

Calottjm and Phosphorus. — ^The calcium for the fcetus reaches 
the foetal circulation without difficulty. The foetal blood is actually 
richer in calcium than the maternal. One very interesting fact about 
the supply of calcium for the foetus is that, where the food of the mother 
does not contain an adequate amount of calcium for the foetus, the 
calcium salts are removed from the maternal skeleton. The robbing 
of the bones and teeth may go on until the mother’s bones are almost 
calcium-free — mere fibrous tubes and membranes. This exaggerated 
decalcification is of the same type as occurs pathologically in acute 
osteomalacia (p. 517). For bone formation phosphorus is as important 
as calcium, and while the total j)hosphorus content of the maternal 
blood is greater than that of the foetal blood, this excess is due to the 
retention of lipoid phosphorus in the maternal blood. The organic 
and inorganic phosphorus which are required for bone formation are 
present in the foetal blood in greater concentration than in the 
maternal blood. 

The Limitations of Iron and Calcium Deprivation . — While calcium 
may be withdrawn from the maternal tissues to the extent described 
above, the mother does not give up iron with the same freedom. When 
the respiratory pigment or haemoglobin is reduced to a point which is 
dangerous to the mother, foetal death occurs. 

Iodine. — The necessity for an adequate supply of iodine for the 
foetus has been shown by Mellanby. Deficiency of this substance in 
the maternal diet, particularly during successive pregnancies, leads to 
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the development of simple goitre in the fostus, with hyperaemia and 
hyperplasia of the gland, and defective colloid formation. There is 
no difficulty in the transfer of iodine to the foetal circulation, provided 
there is an adequate amount in the maternal diet — the amount 
necessary has been estimated at 0-1 mg. per diem. 

Respiratory Exchanges. — The mechanism of respiratory exchange 
between the maternal and foetal circulations is very simple. Oxygen 
and carbon dioxide pass through the placental barrier very easily — 
the osmotic pressure of the two circulations is the same. There must 
be, however, some catalytic action, as the oxygen has to be split off 
from haemoglobin and reunited in the foetal blood. The blood of the 
umbilical vein is lighter in colour and contains more oxygen and less 
carbon dioxide than the blood of the umbilical artery. The demonstra- 
tion of this difference in the oxy-haemoglobin content by means of the 
spectroscope, in 1874, was one of the earliest factors in the develop- 
ment of our present conception of the importance of the activity of 
the placenta. 

Vitamins. — Within the past thirty years the recognition of the 
part })layed by the vitamins or accessory food factors and the 
identification of the various vitamins have been the most important 
contributions to the science of nutrition. The reversion during preg- 
nancy to active tissue growth, not only in the formation of the foetal 
l)ody, but also for the special development of certain maternal organs, 
would suggest that the vitamin content of the diet should be very 
much greater than in the non-pregnant state. Experience has shown 
that pregnant women are specially liable to develop those diseases 
which are now regarded as due to avitaminosis, such as beriberi, 
pellagra and osteomalacia. Attempts are being made to establish 
avitaminosis as an a3tiological factor in such obstetrical complications 
as accidental haemorrhage, uterine inertia, especially in relationship to 
postpartum haemorrhage, and eclampsia. While continued research 
gives more and more information regarding the properties and the 
composition of the vitamins, their relationship to the proximate 
princi])les of the diet remains uncertain. Whatever that relationship 
may be, the foetus under favourable conditions receives from the 
mother a sufficient endowment of vitamins to protect it against such 
diseases of infancy as anaemia, the haemorrhagic diseases and rickets. 
It will be noted that several of the vitamins occur in the same natural 
media, and that deficiency in different vitamins appears to produce 
the same result. Deficiency in each of the five vitamin groups 
described may be associated with abortion or under-development of 
the foetus, while both vitamins B and C appear to be factors in the 
prevention of severe anaemia. Further investigations may give more 
-exact aetiological relationships. 

Vitamin A, — This fat-soluble vitamin is not destroyed by heat, 
-and is present in large amount in milk, butter, cream, cheese, green 
ro 
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vegetables, carrots, sweet potatoes, tomatoes and bananas. It is 
present in greatest concentration in liver, and in cod and other fish 
liver oils. It has been prepared commercially in a concentrated form 
as Adexolin and Radiostoleum. This vitamin is necessary for growth ; 
laboratory experiments show that gross deficiency j^roduces sterility, 
and Vogt states that a deficiency of this substance in the diet of 
pregnant women may result in abnormal or still-born babies. 
Mellanby states that respiratory infections, including broncho- 
pneumonia, are more frequent during the neonatal period in children 
when the maternal diet has been deficient in this vitamin. The 
mothers themselves are specially susceptible to such eye lesions as 
hemeralopia (night-blindness) and xerophthalmia. The most important 
jjroperty of this vitamin is its power to increase resistance to bacterial 
infection, and this has been applied to fortifying the individual against 
puerperal sei)sis. In one clinical experiment, including 550 patients, 
alternate women were given daily tor four weeks before term a 
preparation rich in vitamins A and D. All the women were delivered 
in hospital ; among those patients who had been treated, the incidence 
of morbidity, based on the B.M.A. standard (p. 6JJ4) was 1-1 per cent., 
while the incidence among the control patients was 4-7 per cent. In 
those cases in the treated group in which sepsis did occur, it was of 
a less severe type than in the untreated cases. 

Viiamm B . — There arc several closely related vitamins included 
in this group. They are fat-soluble, fairly resistant to heat, and 
found chiefly in wheat and rice germ, and in smaller amounts in 
carrots, beans, peas, green vegetables and eggs. They arc found in 
greatest concentration in yeast. This vitamin group has been prepared 
commercially as Bemax and Marmite. 

Vitamin B^ is described as autineuritic and its absence from the 
diet is the essential cause of beriberi. During pregnancy, deficiency 
in this vitamin is associated with the occurrence of polyneuritis and 
may be a factor in the frequency of constipation (p. 141). The 
association of this vitamin with the innervation or tone of unstriped 
muscle has suggested that an insufficient supply may be a factor in 
the causation of uterine inertia, post})artum haemorrhage, ])yelitis and 
cholecystitis. Moore and Brodie find that pyloric stenosis and 
haemorrhagic disease in the newborn are more frequent when the 
diet of the mother has been deficient in this substance. 

A recent investigation in India slu)wed that in certain Southern 
States where the diet consists chiefly of milled ric^e and therefore 
deficient in vitamin B, the incidence of premature labour is three 
times more frequent than in certain Northern States where the staple 
diet is whole wheat. 

Vitamin Bg is described as the antidermatitic vitamin, and its 
absence from the diet is the essential cause of pellagra. During preg- 
nancy, deficiency in this factor has been associated with the causation 
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of the pseudo-pernicious or hyperchromic megalocytic type of anssmia 
(p. 247), 

ViUimin G , — This vitamin is water-soluble and easily destroyed by 
heat. It is found chiefly in the green leaves of cabbage, lettuce and 
watercress, in potatoes, oranges, lemons and grape-fruit. It is 
described as the antiscorbutic vitamin, and deficiency during preg- 
nancy gives rise very readily to the symptoms of scurvy. 

Deficiency in this factor also causes abortion, the resorption of the 
foetus, or prematurity. In pregnant guinea-pigs deficiency in vitamin 
C causes anaemia and incomplete calcification of the dental pulp ; 
in pregnant women it may be a factor in the production of severe 
anaemia and accidental haemorrhage. 

Vitamin D . — This vitamin is fat-soluble and unaffected by heat ; 
it is found in large amount only in egg yolk and in cod and other fish 
liver oils. It is formed naturally in the skin from ergosterol by exposure 
to sunshine, and the small amount i)resent in milk can be increased 
by irradiation. It is described as the antirachitic vitamin, and 
controls the deposit of calcium and phosphorus in the tissues. The 
administration of this vitamin during pregnancy has been found to 
reduce the clotting time of blood and the amount of bleeding during 
labour. Deficiency during pregnancy appears to produce a tendency 
to rickets in the young. Mellanby has demonstrated this tendency 
very well in dogs. Where the mother had been treated with vitamin C 
during pregnancy the puppies were resistant to rickets, even when the 
diet after weaning was designed to cause rickets : where the mother 
had not been given cod-liver oil, but the puppies had cod-liver oil 
administered until they were well grown, a change to a diet designed 
tf) produce rickets very quickly did so. Mellanb}" also maintains that 
deficiency in vitamin C during pregnancy has an unfavourable influence 
on the calcification of both deciduous and permanent teeth. Preston 
Maxwell has found that deficiency in this factor is closely associated 
with the development of osteomalacia during pregnancy (p 516). 

Viiamiv E . — This fat-soluble vitamin is unaffected by heat, and 
occurs chiefly in the germ of wheat and oats. It is present in small 
amount in milk, butter, egg yolk, fruit and fresh green leaves. It is 
described as the antisterility vitamin, and in laboratory exj>eriments 
its absence from the diet causes sterility or resorption of the fmtus. 
In the male, deficiency leads to degeneration of the germ cells in the 
testes. Recently preparations of this vitamin have been used 
extensively to prevent abortion (p. 334). 

General Principles. — ^We can observe one general principle in the 
preparation of the food-stuffs or maternal tissues for incorporation in 
the foetal tissues. Heape transferred the fertilised ova of one variety 
of rabbit to the uterus of another variety, and found that the young 
were born without showing any effect of the foster mother. We must 
therefore recognise the independence of the germ cells. It is very 
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seldom that this mechanism can be defeated. When horse serum is 
injected into the tissues of a pregnant rabbit no trace of the serum 
proteins of the horse can be demonstrated in the tissues of the foetus ; 
however, when egg albumen is injected in the same way, the foreign 
proteins can be identified in the foetal tissues. It is only when some 
protein, absolutely foreign to the tissue proteins of the species, is 
administered, without being disintegrated and resynthesised by the 
maternal organs, that the foetus is not able to build up its tissues com- 
pletely with the proteins peculiar to its own species. The human child 
is born human, not so much because it is nourished by a human being, 
as because the germ cells from which it came are human. We know 
how necessary it is that the individual animal should have the proper 
series of enzymes to harmonise the building and maintenance of its 
tissues : the same necessity exists in the ovum from the very earliest 
stage of its development. 

The Total Dietary Requirement in Pregnancy. — Paul Bar s descrip- 
tion of pregnancy as a symbiose harmoniqne homogene depended on 
there being an adequate diet available for the mother. The amount 
of food taken by a woman during pregnancy need not be greater than 
at other times, provided that diet is of standard amount and quality. 
The League of Nations Technical Commission gives 2800 calories as 
the daily requirement of an adult woman whether pregnant or not. 
The amount of food taken by the mother during pregnancy appears 
to have little influence on the weight of the foetus ; a mother on an 
inadequate diet may give birth to large, well-nourished children. 
About fifty years ago Prochownik reduced the carbohydrates and the 
fluid intake in the last six weeks of pregnancy with a view to restricting 
the growth of the foetus and thereby securing an easier labour, but 
the results of this method are very uncertain. An ample diet in 
pregnancy is a good foundation for lactation. 

In the composition of the diet there should be an increase in the 
proportion of proteins to provide for tissue-building — the League of 
Nations Commission recommends 2 grams per kilogi'am of body- 
weight. This need should be remembered when toxaemic patients 
are put on to a restricted diet — the patient will suffer if the restriction 
is maintained too long (p. 215). Not less than one-third of the protein 
should be from animal sources, as animal proteins contain such essential 
amino -acids as tyrosine, tryptophane and cystine. Reference has 
already been made to the need for calcium, phosphorus, iron, iodine 
and vitamins. In his Cantor Lectures on Nutrition and National 
Health, Sir Robert McCarrison states that a well-balanced diet during 
pregnancy would contain 70 grams of protein, of which one-third 
must be derived from animal sources : an abundance of all vitamins, 
including vitamin D, which should be provided in the form of cod- 
liver oil so as to avoid the risk of overdosage, and also to secure an 
additional source of iodine: 2 grams of calcium: 1-6 grams of 
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phosphorus : 0*3 grams of magnesium : and 20 milligrams of iron. 
The best diet for expectant mothers is one made up of whole-grain 
cereals, milk, milk products and eggs, with fresh green vegetables and 
fruit in abundance, 

THE MATERNAL EXCRETORY SYSTEM 

During pregnancy, the kidneys of the mother have to deal not 
only with her own waste products, but also with those produced 
by the vital processes of the fostus. A considerable strain is thereby 
thrown on the kidneys ; in many cases new kidney lesions are pro- 
duced, while in others, old lesions, which had become sufficiently 
repaired to cope with the normal processes of the mother, give way 
under the demands of pregnancy. 

Changes in the Urinary Tract. — ^The urinary tract is subject 
to changes during pregnancy from : (a) altering relationship of the 
pelvic organs ; (6) variations in muscle tone. By the end of the second 
month, loss of tone and slight dilatation can be demonstrated in both 
ureters in many patients, associated with the lower tone of all visceral 
muscle during this stage of pregnancy. The lowered tone may persist 
or get worse until the end of the sixth month, but from then onwards 
there is a steady improvement until labour, after which there is very 
often, especially on the right side, a very sharp loss of tone, from which 
a complete recovery is not nmde for several months. This primary 
factor affects both ureters equally, but a new factor appears by the 
end of the fourth month, when the uterus has become an abdominal 
organ. The weight of the uterus now tends to compress the atonic ureter 
as it crosses the pelvic brim, and further dilatation takes place about 
that level. This is much more marked on the right side where the 
ureter crosses further from the middle line and is more exposed to 
pressure : below the pelvic brim on this side, dilatation can no longer 
be demonstrated — stasis occurs above this level. On the left side, 
while the dilatation above the pelvic brim is usually less marked, 
it does continue in lesser degree down into the pelvis. In a primi- 
gravida with muscular abdominal walls, the ureters may be compressed 
against the psoas muscles and dilatation may first appear at a higher 
level than the pelvic brim. 

While dilatation and stasis have been shown to be closely related, 
dilatation can exist without stasis, and stasis may be present without 
dilatation. Baird has shown that stasis begins early in pregnancy, 
reaches its maximum as a rule at the sixth month, and diminishes 
near full term. On the right side, as with dilatation, the stasis in the 
sixth month is greatest in the ureter, and becomes greater in the renal 
pelvis and calyces near full term, while the elimination from the ureter 
has improved. The effect of these changes on renal function differs at 
various stages of pregnancy. At the sixth month, though there is 



160 OBSTETRICS AND GYNiECOLOGY 

marked disturbance of ureteral function, the renal function may be 
better than later when the function of the ureter has improved, as 
owing to the increased pressure of the uterus and the improved tone 
of the meters the intra-urcteric pressure rises and adversely affects 
the function of the kidney. At the sixth month there is good excretion 
by the kidney and delay in emptying the ureter ; whereas later the 
excretion by the kidney is relatively poor and there is less stasis in 
the ureter. As the effect on the left kidney is almost negligible, 
symptoms of complete renal deficiency seldom develop during 
pregnancy. The disturbance of renal function by intra-ureteric pressure 
may be a factor in the jetiology of renal toxaemias (p. 211), whereas 
the urinary stasis favours bacterial invasion and the development 
of pyelitis (p. 262). 

Polyuria. — While the volume of urine at any time depends to a 
great extent on the fluid intake or on the permeability of the kidneys, 
in pregnancy there is usually a certain degree of polyuria — ^the amount 
excreted per day usually lies between 1000 and 1500 cubic centimetres. 

Frequency of Micturition. — In addition to the increased volume, 
there is very often frequency of micturition, especially in the early 
months of pregnancy. While this may be due to the pressure of the 
acutely anteverted uterus on the bladder, it may be associated with 
alterations in the composition of the urine — to hyperacidity or to 
increase in the urates or phosphates. It does respond in many cases to 
the copious administration of alkalis. There is still another possible 
cause for this frequency — a mild infection of the urinary tract. 

Albuminuria. — There are also changes in the solid constituents of 
the urine. In about 5 per cent, of women in whom there has been 
no previous kidney lesion, there appears a slight haze of albumin 
which may never increase, but which in a few cases is the early 
indication of the development of a pre-cclamptic toxaemia. This con- 
dition is probably a form of “ pregnancy kidney,’' due to some toxin 
circulating in the blood and affecting the renal epithelium (p. 209). 

Sugar in the Urine. — During the routine examination of the urines 
of pregnant women, reduction of Fehling’s or J3enedict’s solution 
often occurs, especially in the later months of pregnancy. In most 
cases the sugar present is lactose, due to a premature activity of the 
mammary gland, which converts the circulating glucose into lactose. 
Lactosuria is specially common during the puerperium, and reaches 
its highest point about the third day of the puerperium, when the 
breasts are usually very much engorged. 

It is a matter of the greatest importance to make certain that the sugar 
present is lactose. It may be differentiated from gluc^ose by the 
ozazone test, the crystals of glucozazone and lactozazone being easily 
identified. Differentiation may also be made by the polarimeter test, 
because though both glucose and lactose are dextro-rotatory, the angles 
of rotation are quite different. The most easily applied test for general 
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use is the fermentation test : glucose is fermented by yeast, while 
lactose is not. The urine, having been boiled to arrest bacterial action, 
is put up with yeast, and allowed to stand for several hours in a warm 
place. At the end of this period the urine will still have the power of 
reducing Fehling’s solution if lactose is present, whereas glucose is 
broken up by the yeast and the Fehling’s solution will remain unaltered. 

While the serious prognosis in pregnant women suffering from true 
diabetes will be referred to later (p^ 268), not all cases of glycosuria 
are due to a definite organic lesion. During pregnancy there are certain 
changes in the activities of various organs, particularly in the ductless 
glands. These changes produce several recognised disturbances of 
the normal metabolic processes. 

Alimentary Glycosuria. — In a healthy individual the level of sugar 
tolerance is high. Large quantities of carbohydrate, up to 120 grams 
of glucose, may be taken without any sugar appearing in the urine. 
During pregnancy this tolerance is very much diminished, due to 
a lowering of the renal threshold for glucose or perhaps to increased 
activity of the pituitary gland : the consumption of a modest box of 
sweetmeats may give rise to the temporary appearance of glucose in 
the urine. One observer was able to produce glycosuria in 80 per cent, 
of a series of pregnant women by simply increasing the amount of 
sugar ingested. This glycosuria is usually discovered accidentally 
during the routine examination of urine. None of the usual associated 
symptoms of true diabetes are present — thirst, wasting, and marked 
polyuria. The sugar content of the blood is normal, and the sugar 
disappears quickly when the diet is regulated. The prognosis in this 
type of glycosuria is good : the ordinary level of sugar tolerance is 
regained at the end of the pregnancy. 

Renal Glycosuria. — Occasionally cases of this form of glycosuria, in 
which the renal epithelium is abnormally permeable to glucose, are found 
among pregnant women. In these cases excretion takes place so 
rapidly that the blood sugar is ke})t below the normal level. The sugar 
content of urine is less than 2 per cent., and these cases can be identified 
by the fact that the glycosuria is associated with a blood sugar content 
of less than 0*1 per cent. There is no thirst, wasting, or marked 
polyuria. Complete arrest of this glycosuria is very difficult, but the 
j)aticnt suffers very little disturbance. The prognosis is cpiite good so 
far as j)regnancy is concerned. 

Glycosuria ivith Pseudo-toxaemia . — CYook has described still a 
third type of glycosuria in which sugar appears in the, urine about the 
sixth month of pregnancy. It is often accompanied by symptoms 
usually associated with some form of toxaemia of pregnancy, and may 
recur in succeeding pregnancies. It is especially associated with cases 
in which there has been severe early morning sickness whi(h has 
subsided. In the later months there may be oedema, not associated 
with albuminuria. This type may be found in association with 
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hydramnios. Crook suggests that this form of glycosuria may be a 
precursor of diabetes mellitus. 

The graver forms of glycosuria are dealt with on page 268 . 
Alterations in the Niteogen Content of the Urine. — Quantitative 
analysis reveals certain changes in the proportions of the various 
nitrogen-containing substances which appear in the urine. These 
changes are more easily explained when we remember that the ovum 
requires nitrogen for the formation of its own tissues. A careful 
analysis of the food intake, and of the nitrogen excreted in the urine 
and the faeces in pregnant women from the fourth month onwards, 
shows that there is a considerable retention of nitrogen, which reten- 
tion, as the pregnancy advances, remains proportional to but greater 
than the needs of the foetus. This nitrogen retention occurs principally 
in that portion of the nitrogen which would otherwise be excreted as 
urea. The result is that the urea nitrogen is diminished in amount. 
Owing to this diminution of urea nitrogen some of the other nitrogenous 
bodies appear to be increased in amount. Ammonia nitrogen, purin 
nitrogen and undetermined nitrogen are relatively increased, though 
the absolute amounts vary little from normal. The amino-acid nitrogen 
is slightly increased, especially in the early months of pregnancy. 
Polypeptid nitrogen can be identified in the urine, and creatinin appears 
during the later months. 

These changes indicate very clearly that the feetus is built up from 
the food ingested rather than from the formed maternal tissues. The 
endogenous metabolism is very little disturbed : the changes take place 
in the exogenous metabolism. Further proof of tliis is found in the 
examination of the sulphur bodies in the urine : the inorganic sulphate 
sulphur, characteristic of exogenous metabolism, is reduced like the 
urea nitrogen ; the neutral sulphur, characteristic of endogenous 
metabolism, is only relatively increased. 

The increase in the undetermined and polypeptid nitrogen may be 
due to the activity of the placenta. We have seen that digestive and 
absorptive processes go on in the placenta ; resulting from this, certain 
rejected substances enter the circulation and reach the kidney directly 
for disposal. Such rejected substances, in the process of intestinal 
absorption, would be dealt with by the liver and deamidised there 
before reaching the kidney for excretion. 

Other Urinary Contents. — The variations in sulphur have been 
mentioned in the last section. Calcium and phosphorus, which are 
essential to the formation of foetal tissues, are retained like nitrogen. 
The other inorganic constituents vary in the same sense. 

Formerly, very great importance was attached to the appearance 
of acetone in the maternal urine. It was regarded as a certain indica- 
tion of foetal death. This view has been shown to be quite erroneous. 
The ready appearance of acetone bodies simply shows the extremely 
unstable character of carbohydrate and fat metabolism during f)regnancy , 
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and the essential need for carbohydrate feeding. Foetal death may 
occur without acetonuria, and vice versa, Acetonuria may be found 
in a large number of normal pregnancies with no pathological significance. 
A diet poor in carbohydrates leads to the excretion of acetone bodies 
in a normal pregnant woman, while in a non-pregnant woman on the 
same diet none appear. Almost every labour, and especially all pro- 
tracted labours, are associated with an acetonuria, due most probably 
to the severe muscular effort, associated with the abstention from food 
characteristic of that period. 

A most impoi*tant constituent of the urine in pregnancy is the 
hormone, closely resembling that of the anterior lobe of the pituitary 
gland, which is present in high concentration (p. 63). This hormone 
has a very potent action on the ovaries of immature animals, particu- 
larly mice and rabbits, and the injection of small amounts of urine into 
such animals, to see whether the characteristic changes are produced in 
the ovaries, forms the basis of the Aschheim-Zondek test for pregnancy 
(p. 167). 

THE DUCTLESS GLANDS 

The Thyroid Gland. — Reference has already been made to the 
close relationship between this gland and the sexual processes. In a 
very large proj)ortion of women — in 80 per cent., according to some 
records — an appreciable enlargement of the thyroid occurs during 
j)regnancy. This enlargement is due to a true hyperplasia of the 
adenomatous tissue, an increased blood supply and the formation of 
new follicles. Those changes indicate an increase in function, such as 
would be associated with the increased basal metabolic rate of pregnant 
women (p. 157), and an increase in the iodine content of the blood. 
Hypertroi)hy appears about the fourth month and in a few cases has 
become so great as to cause severe discomfort in the later months and 
in labour ; cases have been reported in which the dyspnoea was so 
great during labour as to require a tracheotomy. 

In pregnant dogs from which the thyroid was removed the 
puppies showed enormous hypertrophy of the thyroid gland, as if to 
compensate for the deficient maternal secretion. When the thyi’oid 
was removed from pregnant rabbits, pregnancy was prolonged and 
the young at birth were undersized and poorly developed, with 
evidence of increased thyroid activity. 

In the earliest investigation of the association of thyroid enlarge- 
ment and pregnancy, it was observed that a large percentage of the 
women in which the thyroid was not enlarged showed albuminuria, 
but time has failed to establish a definite relationship between the 
thyroid changes and renal function. Some of the minor disturbances 
of pregnancy, such as insomnia and tachycardia, may be due to slight 
hyperthyroidism (p. 1S9). 

Parathyroid Glands. — Examinations of the parathyroids in pregnancy 
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have shown hypertrophy of the glands. The chromophile cells are 
increased in number and are better outlined. The parathyroids 
are intimately associated with the metabolism of calcium, and the 
-changes noted above in the calcium content of the tissues referred 
to may be due to the parathyroids. In dogs in which a partial 
parathyroidectomy had been performed, and which had recovered and 
were leading an apparently healthy life, pregnancy was found to 
precipitate the development of tetany, the lesion which is characteristic 
of parathyroid insufficiency. The importance of this gland in relation 
to the tetany of pregnancy will be described later (p. 272). 

Thymus. — While the thymus gland has usually atrophied soon after 
puberty, it may persist. Should pregnancy occur, the gland atrophies 
during pregnancy, to regain its previous form during the puerperium. 

Pituitary Gland. — (a) Anterior Lobe . — This lobe undergoes hyper- 
trophy to about twice its normal size, resuming the original form at 
the end of pregnancy. Disturbances of vision have been described 
as resulting from the pressure of this large lobe upon the optic 
chiasma. The main factor in the hypertrophy is an increase in the 
size and number of the Haupf-Zellen or chief cells. These large 
ovoid cells, j)robably derived from the chromophobe cells, are so 
characteristic as to be described as prejgnancy cells. A few of them 
may be identified in the tissue of the anterior lobe after x>i’egnancy, 
and their j)resence could be accepted as a proof of pre-existing 
pregnancy. Recently Sheehan has described very important lesions 
in this lobe as occurring during the puerperium. In certain fatal 
cases in which death was ascribed to excessive blood loss resulting 
from placenta praevia, accidental haemorrhage or postpartum haemor- 
rhage, to acute scpticicmia or merely to (obstetric shock, extensive 
necrosis of the anterior lobe was discovered. The exact letiology of 
this lesion has not yet been determined. In cases in which the 
necrosis does not prove fatal the patients afterwards jiresent the 
clinical picture of Simmonds’s disease, including atropliic changes in 
the reproductive organs. 

The cardinal importance of the gonadotroj)ic hormone, secreted by 
this lobe, in the control of ovarian activity, has already been described 
(p. 52). The enormous increase in the functional activity of the 
reproductive organs would account for*, the great hypertroi)hy of the 
lobe during pregnancy. The large amount of the gonadotropic liormone 
secreted and excreted during pregnancy is the basis of the Aschheim- 
Zondek test for pregnancy (p. 167). Removal of the gland during 
pregnancy is almost always followed by abortion. The anterior lobe 
is also responsible for the non-oedematous thickening of the features 
and the slight enlargement of the hands and feet which occur in some 
women during lu’egnancy. The changes produced may be so marked 
as to suggest an early case of acromegaly (p. 62), but the signs 
disappear at the end of pregnancy. 
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(6) Posterior Lobe , — The posterior or infundibular portion does not 
undergo hypertrophy during pregnancy. The oxytoxic hormone 
secreted in this lobe produces most vigorous contractions of uterine 
muscle, but until the later months of pregnancy the uterus appears to 
be relatively insensitive to this hormone. Experimental work shows 
that this inhibition is probably due to the action of the progesterone 
secreted by the corpus luteum (p. 59). The researches of Knaus 
indicate that the susceptibility of the uterine muscle to the oxytoxic 
hormone is very much increased towards the end of pregnancy. The 
uterus appears to be made more sensitive to the oxytoxic hormone 
by oestrone or oestradiol. The oxytoxic hormone is now used exten- 
sively to stimulate uterine contractions in the induction of labour 
(p. 734) in certain cases of uterine inertia during labour (p. 427) and 
in the control of postpartum haemorrhage. For this purpose the 
commercial preparations of the hormone have been standardised. 

The antidiuretic hormone of the posterior lobe may be of importance 
in the aetiology of eclampsia (p. 226). 

The Suprarenal Glands. — The cortex of the suprarenal glands 
shows definite hypertrophy, especially in the zona fasciculata, during 
pregnancy. The lipoid content of the gland is very much increased, 
and may be the source of the large lipoid content of the blood during 
pregnancy (p. 140). The abnormalities in jugmentation, referred to 
later, may be due to irregular function of the suprarenal glands. 

THE CALCIUM-CONTAINING TISSUES 

During pregnancy several observers have described irregular 
deposits of newly formed bone on the inner surface of the skull, 
particularly along the middle meningeal sinus and the longitudinal 
sinus. These deposits have been called ‘‘ puerperal osteophytes.” 
Again, the skeleton has been found to undergo changes comparable 
to a slight degree of osteomalacia (p. 516). The effect of jn-egnancy 
on the teeth has undone, in many women, most careful dental handi- 
work. ‘‘ Fillings ” become loosened and perhaps lost ; but no atlemj)t 
should be made to repair the teeth, except temporarily, until pregnancy 
is over. 

Kuch changes occur owing to the difficulty which many women 
have in supplying enough calcium for the foetus, because of the 
unsatisfactory nature of their food. Bar has calculated that during 
the last two months of pregnancy the fcetus requires 0*64 gram of 
calcium oxide per day, whereas Orr estimates that the average calcium 
intake among the pregnant poor in England is 0*37 gram daily. 
As a pint of milk contains about 0*5 gram of cahdum, one quart of 
milk per day would give an ample amount to supply the needs of the 
foetus and provide a reserve. The limitations of calcium deprivation 
have been described (p. 144). 
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The mobility of the pelvic joints which is necessary for labour 
probably secured by some hormone activity associated with the 
softening of all the pelvic tissues (p. 121). 

PIGMENTATION 

The degree of pigmentation occurring in pregnancy varies con- 
siderably. Most women show marked pigmentation along the linea 
alba, and in many the pigmentation of the face and neck, forming 
the chloasma uterinum, is a noticeable feature. This pigment is 
deposited in the papillary layer of the skin, and is made up from an 
iron basis. It is probably derived from the destruction of maternal 
haemoglobin necessary to supply the foetus with sufficient iron, and 
the hypertrophied cortex of the suprarenal gland is likely to be 
associated with its distribution. 


THE NERVOUS SYSTEM 

In many women pregnancy is associated with an increase in the 
irritability of the nervous system. Formerly, morning sickness waa 
attributed to a reflex nervous disturbance, but it is much more likely 
to be due to a mild toxic disturbance, the aetiology of which will be 
considered with the toxaemias of pregnancy. 

The degree of nervous disturbance varies with the maternal 
metabolic response to pregnancy. In those women who digest better 
and enjoy improved general health throughout pregnancy the nervous 
irritability is seldom present. In others, changes in temperament are 
quite obvious ; strong antipathies may appear and cause the patient’s 
relatives considerable anxiety. The disturbance may take the form of 
intense longings for unusual varieties of food. The nervous change 
may be so pronounced as to be described as a form of hysteria. In- 
somnia is sometimes very troublesome, and its treatment may cause 
the physician a great deal of anxiety. 

PREPARATION FOR LACTATION 

The anatomical changes in the breasts have been described in 
Chapter VI. The glands do not begin to secrete under normal circum- 
stances until the puerperium, but in some cases a watery secretion 
flows from the breast from the early months of pregnancy. The 
secretion of the mammae is not dependent upon the control of the 
central nervous system, because experiments on rabbits have shown 
that the mammary gland can be transplanted on to the tip of the ear 
without having its secretory activity interfered with. The changes in 
the breasts during pregnancy appear to be produced by hormones 
secreted by the ovary and by the anterior lobe of the pituitary 
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^and. The hypertrophy of the gland tissue is produced by the 
ovarian hormones, but the phase of actual secretion is dependent 
on the prolactin hormone of the anterior lobe, which does not become 
•effective until after parturition (p. 155). Neither of these agents 
is effective early in pregnancy or if the foetus dies in utero. The clinical 
effect of suckling in stimulating lactation may be due to a reflex 
action on the anterior lobe of the pituitary gland. In some cases of 
ovarian or uterine tumours without pregnancy, milky fluids can be 
expressed from the breasts. 

The mammary glands towards the end of pregnancy begin to shed 
the epithelial cells from the acini, thus forming the lumina of the acini. 
These shed cells, which have undergone fatty degeneration, form the 
oorpuscles which appear in the colostrum. This colostrum, a thin, 
yellowish fluid containing the corpuscles referred to, forms the substance 
which can be expressed from the breasts during pregnancy, and which 
flows during the first two or three days of the puerperium. It has a 
high fat content and acts as a mild purgative for the child. 

By the third or fourth day of the puerperium the colostrum has 
been almost completely shed, the breasts are greatly engorged and the 
secretion of true milk begins. The transportation of the constituents, 
caseinogen, lactalbumen and the mineral salts, from the maternal 
tissues into the ducts of the glands, is due to the secretory activity of 
the gland epithelium. 

THE TOTAL INFLUENCE OF PREGNANCY UPON 
MATERNAL METABOLISM 

The changes which take place in the individual organs and systems 
of the mother during pregnancy have been described. We have now 
to consider the total effect of pregnancy upon the metabolism of the 
mother. This problem has been carefully investigated in some of 
the lower animals, where the period of gestation and the control of 
intake and output have made such a study possible. In human beings 
the records are incomplete, because the long period of gestation and the 
difficulty of keeping women on standard diets for such a long time 
present very great difficulties. 

Observations on Animals. — Some of the best investigations have 
been carried out on dogs and rabbits. In both, the results are compar- 
able. In the case of the dog, gestation lasts for sixty days, and for the 
purpose of this study tha,t period may be divided into four phases of 
fifteen days each. In the first phase, the dog proceeds to store up 
nitrogen in excess of what is actually necessary for the formation of the 
embryo and the associated increase in size of the local organs. In the 
second phase there is a change in the picture ; the animal loses nitrogen 
more quickly than it can store it, and consequently the end of the second 
phase often finds the animal reduced in weight below that with which 
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it commenced its pregnancy. The third and fourth phases are con- 
tinuous and represent a period of steady gain to the maternal organism. 
On an ample diet and under healthy conditions the animal, throughout 
the third and fourth phases, stores up nitrogen, not only in proportion 
to, but in excess of, that which is necessary to build up the foetal tissues, 
the placenta, the increase of the tissue in the uterus and the mammary 
glands. At the end of pregnancy the mother has actually gained in 
weight in the whole of her tissues. She has at her disposal a reserve 
store of nitrogen which may enable her to carry out the function of 
lactation without detriment to her tissues. In rabbits exactly similar 
phases can be identified. 



79. — Tlio Course of Nitrogen Retention during 
Pregnane}^ in a Dog (diagrammatic, after Bar). The 
continuous line sbow.s the total Retention of Nitrogen 
by the Mother from the beginning of Pregnancy. The 
dotted line shows the total amount of Nitrogen required 
by the Foetus as development proceeds. The incidence 
of the Negative Phase is shown. 


The most interesting and important part of this study is the second 
phase. During that period, Bar has noticed that the animals may 
suffer from gastro-intcstinal disturbances and unmistakable signs of 
malaise, all of which disappear when the third phase commences. 
Most important of all is the fact that the change from the second to 
the third metabolic phase corresponds, in time, to the stage at which 
in these animals the development of the placenta is completed. 

When we compare these observations with clinical observations on 
women, we are at once struck by the fact that this second i)hase is the 
period in human gestation during which morning sickness occurs. It 
is also at this point that more pathological manifestations, such as 
hyperemesis gravidarum, neuritis, herpes, pruritus and excessive 
salivation occur. 
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Investigations ON Women. — Owing to the difficulties referred to 
above, the observations on pregnant women do not cover the whole 
period of gestation. One or two cases have been recorded from the 
third month, and many in the later months. In none of the cases 
recorded was an actual nitrogen loss found ; but in the third month 
cases, the nitrogen gain in that month was very small when compared 
with the gain in the later months of pregnancy. In reading those 
results along with the actual loss found in animals, we must remember 
that these animals have a much greater strain thrown on the organism 
in pregnancy than human beings. In the human race the mother is 
required to elaborate not more than 9 per cent, of her body -weight in 
nine months, whereas the dog may require to elaborate 25 per cent, of 
its body -weight in sixty days. 

AU the records of the later months of pregnancy show a uniform 
retention of nitrogen proportional to, but greater than, the needs of 
the foetus and its associated structures. In women we arc justified in 
assuming that, so far as the second half of pregnancy is concerned, 
where the mother is healthy and the supply of food suitable and 
adequate, she ends her pregnancy with a credit balance. From the 
l)iological point of view, therefore, the developing ovum acts as a 
stimulus to the metabolic processes of the mother and leaves her with 
a greater reserve of tissue-forming material than she had before her 
pregnancy commenced. 

The Negative Phase in Pkegnancy. — The second phase of preg- 
nancy described above is so characteristic that it has received a definite 
name — the neqative jiham. To what is this negative balance or period 
of excessive katabolism due ? Several theories have been propounded. 
Bar suggests that the organism becomes oversaturated with nitrogenous 
bodies in the first phase, and this supersaturation results in a too great 
elimination in the second phase. It may be. again, that the proteins 
of the circulation oi* of the maternal tissues have to be broken down 
further than we had imagined, before they c;an be built up again into 
the tissues of the foetus, and that this dissociation of proteins leads to 
many parts of the molecules being rejected and excreted. Most light 
can be thrown on this problem by considering the end point of the phase 
— the completion of the formation of the placenta. We have seen 
already that one of the functions of the plac^enta is the protection of the 
mother against the ac^tivities of the trophoblastic villi (p. K14). The 
ac^tivity of the trophoblast is associated w ith the destruction of maternal 
nssuc by ferments ; the early proteolytic ferment has been described 
([K 1132). When we note, therefore, that this negative' phase comes 
‘o an end when the trophoblastic villi lose their burrowing power, 

^ here seems good reason for believing that this negative phase is due to 
■ h('. unrestricted or incompletely restricted influence of the foetal cell 
•tivities or ferment activities, which cause an excessive loss of the 
^ iternal tissues. 
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Does a Normal Pregnancy cause an Acidosis in the Mother ? 
— Certain of the changes in the composition of the urine in a normal 
pregnancy resemble those found in a mild acidosis. Creatin may 
a>ppear in the urine, and the amount of ammonia is increased. This 
increase in the ammonia was formerly attributed to hepatic insufficiency, 
as shown by incomplete deamidation, but gross hepatic lesions may 
occur without any increase in the ammonia output — the ammonia 
-excretion may remain unaltered in eclampsia. An increase in the 
ammonia of the urine is most typically associated with starvation 
of the mother and her depletion by the foetus. The significance of 
ammonia is merely as an index of the depletion of fixed bases. In 
actual fact the increase in ammonia excretion in a normal pregnancy 
is only relative, due to the decrease in the nitrogen usually excreted 
as urea. 

The evidence for the slight acidosis indicated by the appearance 
of creatin must be searched for in another direction. A slight excess of 
organic acid in the circulation could be compensated by the removal of 
a little more carbonic acid from the blood, whfle a slight relative acidosis 
due to diversion of bases to the foetus would produce the same net effect 
indirectly by diminishing the carbon-dioxide-combining power of the 
blood. Several observers have reported a lower alveolar tension of 
carbon dioxide in pregnant women, and state that it occurs as early 
as the first missed period. The slight decrease in carbon-dioxide- 
combining power of the blood, as compared with the value which is 
restored after parturition, is exactly compensated by the greater activity 
of the respiratory mechanism for removal of the carbon dioxide. This 
increased activity seems to be due to an increased sensitiveness of 
the respiratory centre to the presence of carbon dioxide. The slight 
acidosis which seems to occur, therefore, is compensated mechanically 
by the respiratory apparatus. The actual tendency to acidosis appears 
to be due to the deviation of inorganic bases to the foetus, but 
compensation is so complete that the hydrogen-ion concentration of 
the blood remains unaltered at about 7*40. 

A very definite acidosis occurs in prolonged labour, and this tends 
to favour fatigue and lower the resistance of the organism to infection 
and to obstetric shock (p. 571). 

Basal Metabolism . — Pregnancy is associated with an increase in the 
total metabolism of the mother. The oxygen absorption at the end of 
the eighth month is 17 per cent, higher than at the end of the third 
month. In the normal woman at term the basal metabolic rate is 
about 4 per cent, higher than in the normal non-pregnant woman in 
complete sexual rest. During the puerperium the heat production 
per unit of weight is about 11 per cent, higher than for the normal 
non-pregnant woman, and 7 per cent, higher than for the same woman 
at term. Investigations have shown that the basal metabolic rate is 
always increased in pregnancy, sometimes up to 30 per cent, above the 
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normal non-pregnant level. While variations in basal metabolism are 
closely associated with thyroid activity and we know that the thyroid 
gland in pregnancy is hypertrophied (p. 271), the needs of the 
growing ovum may be taken as the primary cause. 

THE ENERGY OF DEVELOPMENT 

Prom what source is the energy which is necessary to secure the 
growth and the maintenance of the foetal tissues obtained ? The 
study of the respiratory quotient in the hen’s egg indicates that fat 
is the material which is oxidised in the development of the chick. 
Analysis of the blood in the umbilical vein and artery of the sheep 
shows that carbohydrates, the most readily diffusible of all the food- 
stuffs, form the source of energy. This has been confirmed in other 
mammals. 

When the respiratory exchanges of the mother and child before 
and after birth are studied in the calorimeter, it is found that the 
requirements are practically equal. The increase in oxidation in the 
child’s body, when it passes from the warm environment of the mother’s 
uterus to the colder environment of the outside world (supplying its 
oxygen now by its own lungs instead of from the mother’s placenta), 
practically compensates the oxidation of the accessory structures, 
placenta, uterine wall, and amniotic fluid, which supported it in the 
uterus. The demands upon the mother’s digestive system are not 
greater. She is called upon to supply the same amount of energy in 
potential form to herself and child immediately after parturition which 
she did to herself and child immediately before. 

The study of the respiratory quotient in the newborn is even more 
interesting. There, again, the source of energy is carbohydrate. The 
quotient falls rapidly after a few hours ; and by the second day, if 
no food has been given, it has reached the level of fat combustion, 
indicating a certain degree of starvation acidosis. The child is born 
with a sufficient supply of carbohydrates to meet its energy require- 
ment for a portion of the first day , but this supply is quickly exhausted, 
and the child should be fed very early. 

Prolonged labour or the administration of anaesthetics increases the 
sugar-content of the maternal blood, and consequently of the fcetal 
blood, and therefore in (Teases the carbohydrate available for the 
newborn child. 


II 



CHAPTER VIII 


SIGNS AND SYMPTOMS— DIFFERENTIAL DIAGNOSIS OF 

PREGNANCY 

T he diagnosis of pregnancy may be said to have been 
revolutionised in the last ten years by the Aschheim-Zondek 
and Friedman tests of the urine. A degree of certainty equal 
to almost 98 per cent, can now be obtained by their employment 
as early as the third to fifth week of pregnancy, whereas formerly 
such certainty could never be reached much before mid-term. 
Furthermore, radiography has been found to be of great assistance in 
many instances. 

To be completely reliable these biochemical tests and radiological 
examinations must be conducted by an expert and there are many 
circumstances in which recourse to them cannot be made. In such 
cases a diagnosis must rest on the clinical investigation of symptoms 
and signs. While a provisional diagnosis, sufficient for most ordinary 
purposes, can usually be reached without difiiculty, very great difficulty 
may be encountered in the early weeks or in cases associated with 
pelvic tumours and other complications unless biochemical tests are 
employed. 

For practical purposes the symptomatology (and in this it is 
convenient to include both symptoms and signs) is best divided into 
two periods corresponding to the first and second halves of pregnancy. 

The First Period is characterised by subjective and therefore not 
wholly reliable symptoms, and by signs which it may be difficult to 
recognise. At the best, therefore, they can justify only a presumptive 
or probable diagnosis. No single symptom or sign is sufficient by itself 
to warrant an opinion ; only when the- clinical phenomena harmonise 
with one another to form a characteristic syndrome is a diagnosis 
justified. The most fruitful source of error lies in placing too much 
trust in the patient’s own statement of her symptoms — the subjective 
phenomena — and in failing to make an examination to ascertain the 
physical signs — the objective phenomena— upon which ultimately the 
diagnosis must be based. 

The Second Period is characterised by more easily recognisable 
physical signs which give certainty in diagnosis, and in the absence of 
complications little difficulty arises as a rule during this period. 
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I. SYMPTOMATOLOGY OF PREGNANCY IN FIRST PERIOD 

Subjective Symptoms. — (1) The patient is first questioned as 
to the date of her last menstrual period. A “ missed period ” is usually 
the first indication which makes her suspect pregnancy, and it is 
undoubtedly a valuable indication, especially in healthy women who 
have previously been regular. 

Inquiry must, however, be made as to any previous tendency to 
irregularity. Amenorrhoea, lasting for many months, is not uncommon 
in anaemia, chlorosis, phthisis or other debilitating disease. When 
amenorrhoea is due to some pathological condition the usual history is 
one of gradual and progressive diminution in quantity before complete 
cessation, whereas the amenorrhoea of pregnancy starts abruptly. It 
is possible that fear of pregnancy in the unmarried, or great desire for 
pregnancy in childless women, may produce amenorrhoea ; in the 
former the symptom never lasts more than a few weeks ; in the latter it 
is generally when the menopause is near (see ‘‘ Pseudocyesis,’’ p. 177). 
Rarely a woman may menstruate after pregnancy has begun. This is 
possible for the first three months, before the decidua capsularis and 
decidua vera have completely fused. Such menstruation is char- 
acterised by its diminished quantity as compared with the usual 
periods, and this is a point to be specially inquired into. Bleeding 
due to a threatened abortion often occurs at times corresponding to 
the suppressed menstrual j)eriods, and may be misinterpreted as 
menstruation.” For practical purposes it may be taken as a rule 
that a woman who has her regular periods is not pregnant. A woman 
may sometimes wilfully give false information as regards her periods, 
believing or knowing herself to be pregnant, but concealing the fact 
and feigning illness in the hope that some local treatment, which may 
induce abortion, will be carried out by the unsusx)ecting doctor. 

Pregnancy occasionally occurs during the amenorrhoea of lactation, 
and rare cases are recorded where it has begun before menstruation 
has been established, and even after the menopause. 

(2) Sympathetic symptoms consist chiefly in digestive troubles, of 
which morning sickness is the chief. But other conditions may also 
be associated with sickness in the morning, e.gr. chronic alcoholism ; 
and a few women experience nausea and even vomiting at the beginning 
of the monthly periods (p. 53). 

The morning sickness of pregnancy generally begins soon after the 
first period missed, and may continue till about the fourth month. 
It usually occurs on awakening in the morning, or just after getting 
up, and mucus or bilious matter is got rid of. Sickness may continue 
through the day, and result in the vomiting of food. Sometimes more 
or less constant nausea without vomiting may be experienced, which 
is often more trying. Within ordinary limits, the general health is 
not much affected, but it should never be disregarded, and every effort 
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should be made to stop or to alleviate it (p. 199). Sickness is present 
in more than half the cases of early pregnancy, and is always a 
suspicious symptom of pregnancy. 

Other S 3 anpathetic troubles may also be associated with early 
pregnancy, such as eccentricities, chiefly in regard to food, taste, smell, 
etc., also changes in temperament of a passing nature. Irritability of 
the bladder is a frequent concomitant of early pregnancy, owing to the 
increased weight of the uterus. Experienced multiparae often attach 
considerable importance to these symptoms when they occur, but they 
are never of themselves sufficient to establish a diagnosis of pregnancy. 

Inspection. — The changes in the mammae in primigravidae are of 
great value and begin to manifest themselves from the seventh week. 
They comprise swelling and tenderness of the breasts, increased develop- 
ment of the parenchyma, erectility of the nipples, enlarged veins, 
“ tubercles of Montgomery,” and areolar pigmentation. From the 
twelfth week traces of a serous exudation may be observed in the 
form of dry scurfy scales on the nipple, and may be expressed by 
compressing the breast from the base towards the nip})le. In multiparae 
the breast signs are not of the same significance, as, after the first 
pregnancy, pigmentation usually persists, and fluid can generally be 
expressed from the nipple, even after years of sterility. Furthermore, 
in some multiparous women the breasts may enlarge and become 
sensitive during menstruation, and milk may occasionally be expressed. 
Lastly, secretion may very occasionally be x^r^jsent in the breasts of 
women suffering from ovarian tumours (p. 1017). 

Abdominal inspection gives little information in the early weeks. 
The lower abdomen is often flatter than usual in the first three months, 
and it is not until the fourth month that slight convexity shows itself. 
This is more evident to begin with in multigravidae, whose abdominal 
walls are generalty more lax than in primigravidac. The umbilicus is 
usually retracted and deei)er in the first three months ; it then 
gradually becomes shallower, till ultimately, in the last month, it 
may be everted and jn-otrude. 

Pigmentation of the fiice and neck (chloasma) and of the abdominal 
wall (linea nigra) and the secondary areola of the breasts are not 
ai)parent until about the sixth month, as also cutaneous striae (striae 
gravidarum) of the mammae and abdomen (p. 127). In women with 
very elastic skin the striae may be absent. 

Palpation. — From the twelfth week onwards one can often pali)ate 
the fundus uteri through the abdomen as a mesial, globular, soft, 
elastic, movable swelling, without tension or tenderness. By the 
sixteenth week it has usually reached about half-way between the 
symphysis pubis and the umbilicus, and by the twentieth week to a 
finger-breadth below the umbilicus. There are, however, considerable 
slight variations, depending upon the amount of liquor amnii and the 
state of the patient’s bladder and rectum. 
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Vaginal Examination. — The cervix early becomes softer to touch, 
and this softening becomes more and more marked as pregnancy 
advances, till at the end of pregnancy it may be difficult for the 
inexperienced examiner to distinguish the cervix from the vaginal 
walls. The apparent shortening of the vaginal portion of the cervix is 
really due to its greater softness and to the widening out of the lower 
part of the uterus. There is actually no diminution in length, but a 
slight increase associated with the general hypertrophy of the uterus . 

The vaginal fornices are normally empty before pregnancy, but, by 
the fifth week, the lower part of the uterine globe can be palpated 
with the finger through the fornices. There is increased secretion 
in the vagina and increased pulsation in the lateral fornices ( Osiander^s 
sign). Vaginal pulsation may, however, be felt apart from uterine 
pregnancy, as in sali)ingiti8, and particularly in tubal pregnancy. 

Darkening in colour of the mucous membrane of the vagina can 
generally be observed as early as the second or third month. This is 
knowm as Jacquemiar's sign, but may be present in other conditions 
which give rise to pelvic congestion. There may also be some varicosity 
of the veins in the neighbourhood of the vulvar opening {Kluge's sign). 
The papillae of the vagina become enlarged and may give it a roughened 
feeling. 

Bimanual Examination. — By this method of exploration it is possible 
to give a presumptive opinion as to the existence of pregnancy 
in the early months. The enlargement, the consistency, globular shape 
and increased anteflexion of the body of the uterus are characteristic, 
as also is its frequent asymmetry of growth. Its elasticity, or early 
fluctuation,” in the early weeks can usually be well made out, as also 
occasional (;ontraction or hardening of its walls, appreciable to the 
educated touch from the twelfth week (p. 175). The manner in which 
the examination should be made has been described already (p. 111). 

Hegar's sign is of the highest importance as an aid to diagnosis. 
It consists in the recognition of the softened isthmus of the uterus, 
between the cervix below and the enlarged body of the uterus above. 
If this region is compressed between the abdominal and vaginal fingers, 
the fingers of the tw^o hands seem almost to meet, and there appears 
to be a breach of continuity between the body and the cervix (see 
Fig. 80). This phenomenon, which is found only in ])regnancy, can 
be recognised from about the eighth to the fourteenth weeks. When 
the uterus is lying forward the external fingers are pressed down behind 
the body of the uterus, and the vaginal fingers are j)ressed up in front 
of the cervix into the anterior fornix. When the uterus lies backwards 
the external fingers are pressed in just above the symphysis and the 
vaginal fingers lie in the ])osterior fornix. 

Foetal Ballottement, repercussion or passive foetal movement may 
sometimes, though rarely, be recognised as early as the fourth month. 

' he foetus susi)ended in the liquor amnii can be tossed, so to speak, 
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between the fingers of the two hands of the examiner by alternate 
jerky movements, and gradually comes to rest again in the most 
dependent part of the uterus, where it can be felt settling down on the 
fingers in the vagina with one or two gentle taps or “ stotting move- 
ments. For internal ballottement the patient should lie on her back in 
a half-sitting posture ; two fingers should be passed into the anterior 
fornix, while the other hand rests on the abdomen. To an experienced 



With permission from Eden and Holland's ** Manual of Obstetrics** 

Fig. 80 . — Hegar^Sign. 

examiner this is a useful sign of pregnancy. External ballottement 
will be described under the signs of the second half of i)regnancy, as 
generally it cannot be made out until then. 

Progressive and steady increase in the size of the uterus in pregnancy 
is most characteristic. To ascertain this, two examinations should 
be made, say, at an interval of three to four weeks, to enable the 
examiner to appreciate its increase in height and in dimensions. This, 
combined with cessation of menstruation for a period of time corres- 
ponding to the size of the uterus, is a sign of great value. 


BIOCHEMICAL TESTS OF PREGNANCY 
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PREGNANCY TESTS 

Proof that the tenor of the maternal metabolism is disturbed from 
the earliest days of pregnancy is furnished by certain biochemical and 
biological tests as well as by age-long clinical experience. Many such 
tests have been devised, tried out and found unreliable. Only a few 
of them call even for mention. 

Abderhalden’s Serum Reaction, which was described in 1912, was 
based upon the theory that the serum of a pregnant woman, in contra- 
distinction to that of a non-pregnant woman, contains ferments which 
can digest the fragments of chorionic epithelium that are known to 
be constantly invading the maternal organism by way of the blood- 
stream. The test is a reproduction in vitro of these conditions. It 
proves the correctness of Abderhalden’s theory, but unfortunately 
positive results are not specific to the condition of pregnancy, and 
therefore the test, which is a complicated one to perform, has fallen 
completely out of use. Historically and scientifically, however, it is 
of much interest. 

Sugar Tolerance Tests, of which there are several, are all based 
on the observation that glycosuria can be produced more easily in 
the pregnant than in the healthy non-pregnant woman. This is due 
to one or both of two factors : (1 ) a lowered kidney threshold for sugar, 
probably associated with the activity of the anterior pituitary lobe ; 
and (2) an impaired carbohydrate tolerance due to a diminished ability 
on the part of the liver to synthesise and retain glycogen, so that the 
ingestion of any considerable quantity of carbohydrate is followed by 
hyperglycaemia and glycosuria (p. 268). 

The production of such an alimentary glycosuria was proposed as a 
test of pregnancy by Frank and Nothmann. The pkloridzin test and 
the adrenalin test are merely modifications of it, in which the well-known 
influence of these substances in increasing the permeability of the 
kidney to sugar has been employed to intensify the results. Clinical 
experience has not found these tests to be sufficiently accurate for their 
purpose. 

Complemefit-deviation tests, improved methods (Liittge-Merz) of 
performing Abderhalden’s reaction, and blood-sedimentation tests have 
all been described. All have their particular interests as illustrating 
the far-reaching and complex nature of the changes in the maternal 
blood, but none of them is wholly reliable. Our experience has led us 
to place rather more reliance on the Kapeller-Adler test as a rapid 
chemical method of determining the existence of pregnancy. It 
depends upon the recognition of histidine in the urine. 

The urine is treated with a solution of bromine in acetic acid, and there- 
after a mixture of ammonia and ammonium carbonate in solution is added. 

When heat is applied a coloration ranging from red to reddish-violet appears 

within two or three minutes, and shortly afterwards the fluid deposits brown- 
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black amorphous flakes of the dye. Alkaline urines must first be treated 
with potassium permanganate in sulphuric acid solution. 

In cases of normal pregnancy almost 100 per cent, accuracy is claimed, 
whereas in 3 per cent, of non-pregnant women a positive reaction may also 
occur. Positive reactions have been obtained as early as one week after 
the first missed period. The test has also given positive results in cases of 
tubal pregnancy. Tlie histidine excretion persists throughout a normal 
pregnancy but ceases a few days after delivery or abortion. 

{Journ. ObsL and Gyn., Brit. Enij)., April 1941.) 

The outstanding exceptions to this general unreliability are the 
biological hyrmone tests known as the Aschheim-Zondek and the 
Friedman tests. In 1927 Aschheim proved the presence of anterior 
pituitary hormone in the urine of a woman who was five weeks pregnant. 
In the following year he and Zondek published the first report of their 
pregnancy test, and thereby gave a tremendous impetus to the study 
of the female sex hormones. Briefly the test depends upon the 
recognition of certain hormones (prolans) in the urine of the pregnant 
woman, which are almost, but not quite, identical with the gonado- 
tropic hormones secreted by the anterior pituitary lobe. These prolans 
are believed to be elaborated (p. 63) by the chorionic epithelium in the 
gi’owing placenta, so that the test is essentially one for the presence 
in the body of living chorionic tissue. Thus the test is positive not 
only in normal pregnancy but in a living tubal pregnancy, and remains 
positive for a varying time after the death of the ovum j)rovided it is 
not cast out of the uterus (e.g. carneous mole). It is positive to a very 
excessive degree in hydatidiform mole and in chorionepithelioma owing 
to the exuberant growth of the chorionic epithelium in these conditions. 

The patient’s morning urine is first detoxicated and then injected 
thrice daily for two days, in doses increasing from 0-2 to 0-4 c.c., inta 
five immature female mice, whose ovaries and uteri are still infantile. 

If the patient is pregnant the hormones in the urine will produce 
an intensive growth and development in the ovaries of the mice, as 
shown by (1) follicular development, (2) haemorrhage into some follicles 
and (3) formation of corpora lutea. These changes occur within 
ninety-six hours, when the mice are killed and examined. 

The Aschheim-Zondek test is recognised as the most generally 
useful and reliable test of pregnancy, and in expert hands yields at 
least 98 per cent, of accurate results. Negative errors are occasionally 
met with in the earliest weeks, and in such cases the test should be- 
repeated after the lapse of a fortnight. 

The success of the above test produced numerous modifications and 
imitations of which Friedman’s is the most important. In it a virgin 
doe rabbit which has been kept segregated from the male for at least 
four weeks is injected with 5 to 10 c.c. of the urine. Normally 
ovulation occurs in this species only some eighteen hours after 
copulation. Injection with urine from a pregnant woman produces- 
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corpora lutea and corpora hsemorrhagica within twenty-four to 
thirty -six hours. 

Probably the most certain method is to employ both the Aschheim- 
Zondek and the Friedman tests. The latter gives a rapid answer with 
a high probability of accuracy ; the former confirms (or very occasion- 
ally disputes) it two or three days later with a still higher degree of 
accuracy. 

Hogben’s test consists in the injection of the patient’s urine into 
the female toad, Xenopus Imiis. If the patient is pregnant, this results 
in the toad ovulating, and the eggs can be seen in the bottom of the 
vessel in which the animal is kept twenty-four hours later. The test 
promises to prove highly reliable. 

Recently interesting observations have been made on the recovery 
from the urine of sodium, preynmidiol glucuronide and on its quantitative 
estimation in terms of pregnandiol, which suggest that herein we have 
another hormonal test of the existence of pregnancy. Pregnandiol, 
either combined or free, is the form in which progesterone is excreted, 
and its presence indicates a functioning corpus luteum. Pregnandiol 
is found in the urine in the j)ost-ovulatory phase of the menstrual cycle 
and in increasing quantities during pregnancy. The mean output at 
different stages of pregnancy has now been worked out, and its presence 
in an appropriate quantity in the urine of a woman who has missed 
a monthly period is strongly suggestive of early pregnancy. More 
prolonged trial of this method is required before its value as a pregnamjy 
test can be stated, but there is evidence to suggest that the estimation 
of pregnandiol has the further value that low oiitjmts, indicating a 
low level of (corpus luteum function, may signify the danger of abortion 
(p. 334). 

RAD10(^RAPHI(^ EXAMINATION 

This subject is considered in Chapter l^X on Radiograph . Here it 
is only necessary to state that by the sixteenth week the foetal skeleton 
is sufficiently ossified to be recognisable in favourable circumstances, 
and in higher and higher j)roportions as gestation advances. This 
method of examination may be helpful in the first half of pregnancy, 
in the differential diagnosis of hydatidiform mole, carneous mole, and 
some cases of tubal ^ucgnaiujy from a normal pregnancy. 


11. SIGNS OF PREGNANCT DFRJNC.^ THE SECOND PERIOD 

/ 

From mid-term onwards the objective signs of pregnancy are more 
definite, and the diagnosis is correspondingly easier, although not free 
from })ossible errors. The methods of examination just considered 
must all be kept in mind and put in practice. 

The patient should be questioned again as regards the date of her 
last menstruation. She should be asked if she has felt quiclcenmg or 
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life.” By this is meant the perception by the mother of the move- 
ments of the foetus in utero. These are generally first felt about 
mid-term, and are really dependent on the fact of the fundus uteri 
•coming into close contact with the anterior abdominal wall, the nerves 
of which convey to the mother the sensation of the foetal movements. 
Consequently they are generally felt earlier in multiparae than in 
primigravidae, as in the former the uterus rises earlier out of the pelvis 
owing to the abdominal walls being more relaxed. Possibly, also, a 
multipara is able to recognise the movements earlier on account of her 
previous experience. The movements are often not felt by primi- 
gravidse till the end of the twentieth week, while multiparae may 
recognise them as early as the end of the sixteenth week. The first 
sensations are but slight and are often confused with movements of 
fiatus in the intestine, especially by primiparse. No weight must 
therefore be given to this subjective phenomenon so far as the diagnosis 
of pregnancy is concerned, though it sometimes serves as a useful 
corroborative check in determining how far the pregnancy has 
advanced. As pregnancy progresses these movements become stronger. 

When the movements of the foetus are recognised by the examiner, 
either on abdominal palpation or by bimanual examination, they are 
in themselves a certain sign of pregnancy ; nothing can exactly simulate 
them. Not only may they be felt, they may also be seen, especially 
in women with thin abdominal walls. 


PALPATION 

Palpation in the second half of pregnancy gives most valuable 
information as to the height, form, situation and consistence of the 
uterus, besides enabling one to determine the presentation and position 
of the foetus in the later months (p. 38,5). The uterus generally tends 
to lie more to the right side and is rotated to the right (80 per cent.). 

The height of the uterus may be measured with calipers from the 
upper border of the s5rmphysis pubis — the patient lying in the dorsal 
position, so that the uterus falls back against the spinal column. The 
fundus rises in the abdomen at the rate of 1-6 inches (4 cm.) a month 
during pregnancy. The measurements are subject, however, to con- 
siderable variations. They are affected by the amount of liquor amnii, 
size and position of fetus, and formation of the i)elvis, so that the 
figures in the following table must be regarded as only approximately 
-correct : — 
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down from the xiphoid cartilage. This is called lighteniv^^ and is 
more marked in primigravidas in whom it coincides with the “ engage* 
ment ” of the head (p. 376). It is associated with an increased feeling 
of comfort in breathing, but also a greater sense of pressure in the 
pelvis and greater difficulty in locomotion. 

The umbilicus is not a fixed point, and should not be used as a 
landmark for accurate measurements. Usually at the fifth calendar 
month the fundus is just below the level of the umbilicus, and at the 
sixth month about one finger-breadth above it. The circumference of 
the abdomen (at term) at the level of the umbilicus in a normal 
pregnancy measures about 36*8 inches (92 cm.). Any measurement 
over 40 inches may be regarded as abnormal. 

Abdominal palpation for the purpose of determining the “ presenta- 
tion ” and “ position ” of the child is considered later (p. 385). 

Intermittent Uterine Contractions, or the painless contractions 
of pregnancy (Braxton Hicks' sign), are characteristic of pregnancy, 
and when recognised are an almost certain sign of its existence. They 
may be felt during the bimanual examination, as already mentioned, 
but much more directly and distinctly when the uterus has risen into 
the abdomen. Sometimes they may even be visible on inspection. 
The uterus hardens and its outline becomes clear and distinct for a 
few seconds. It then relaxes and becomes soft again and its outline 
becomes indistinct. These contractions recur at intervals of five to 
ten minutes as a rule, and may be stimulated by a cold hand, by long 
or repeated palpation or even by the movements of standing up or 
lying down. They are very occasionally felt in haematometra and very 
rarely in soft fibroids of the uterus, where there is an excess of muscular 
tissue. In the latter case, the contractions are usually limited to 
localised areas. 

These painless contractions no doubt assist in (1) determining the 
gradual accommodation of the fcetus to the uterine cavity ; (2) the 
-carrying on of the placental circulation ; and (3) later the formation 
of the lower uterine segment and the engagement of the presenting part. 

The recognition of active foetal movements by palpation, as already 
mentioned, and the perception of the foetal parts, are each, of course, 
Absolutely diagnostic of pregnancy. For the former, very light 
palpation should be practised ; for the latter, the palpation must be 
firmer and more methodical. The method of palpating the foetal parts 
will be described fully under the different presentations. It is sufficient 
to state here that the head, the back, the breech and the limbs should be 
carefully sought for and recognised. The foetal parts may be recognised 
at the sixth month, more readily from the seventh month onwards. 
The normal pregnant uterus is, as a rule, painless on pressure, but very 
often slight tenderness is complained of when the head is pressed upon, 
-and this is a useful point to remember (vide Breech Presentation, 
p. 459). 
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Percussion.— T he pregnant uterus gives a dull percussion note as- 
there is never any intestine in front of it. 

Internal Ballottement has already been described and can 
usually be elicited up to about the seventh month. In multiparss it 
can sometimes be recognised at term, more especially in cases of 
hydramnios. 

External Ballottement is not usually so satisfactory or con- 
clusive as the internal method. It is best felt about the fifth or sixth 
month, when the uterus is still spherical. The two hands are placed 
on opposite sides of the uterus, the patient lying on her side. The 
foetus can be “ tossed ” between the two hands, and when the hajnds 
remain quiescent it is felt to fall back on the lower hand with a distinct 
tap. This sign of pregnancy may be made out even if the child is dead. 

In breech cases the foetal head at the fundus can usually be 
“ ballotted ” slightly from side to side — a diagnostic point of value 
in such presentations (p. 459). 

A movable tumour floating in ascitic fluid — e.gr. carcinoma of bowel 
or an ovarian fibroma — may give a somewhat similar sensation, and 
the tumour may bear some resemblance to a foetus in shape. 

AUSCULTATION 

This method of examination is of the greatest possible value in 
the diagnosis of pregnancy during the second period. Two sounds may 
be distinguished : (1) the maternal souffle, and (2) the foetal heart-beat. 

Maternal Souffle. — The uterine souffle, or bruit, may be heard 
from the end of the fourth month onwards on both sides of the uterus. 
It is synchronous with the mother s pulse, systolic in rhji/hm and of a 
soft blowing character. It was at one time erroneously called the 
“ placental souffle,” under the impression that it had its origin in the 
placenta. As, however, it can still be heard after the placenta has been 
expelled it is clearly independent of its presence. It has its origin in 
the uterine vessels, which become widened out in the uterine wall. 
During contraction of the uterus or deep pressure with the stethoscope 
the souffle becomes louder and higher in pitch. It is sometimes also 
heard in soft vascular fibroid tumours of the uterus (p. 948). It is 
therefore not of absolute diagnostic significance, though in association 
with other signs it may be of great value. 

Fcetal Sounds. — The foetal heart-sounds can be heard from the 
end of the fifth month onwards, nearly a month later than the uterine 
souffle, and when distinctly recognised are, of course, in themselves an 
absolute sign of pregnane}^ They also prove that the foetus is alive. 
The heart-sounds are characterised by their recurring in groups of 
two in quick succession, each group of two being separated by a very 
short silence. The first sound corresponds to the systole and is more 
feeble than the second, which is produced by the diastole. The absence 
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of the long silence gives to the foetal heart-sounds a peculiar rhythm 
which has been called the foetal rhythm, somewhat resembling the 
muffled ticking of a watch. 

The rate varies between 120 and 150 to the minute, being usually 
slower in large children than in small. The most common rates are 
from 130 to 140. When they sink persistently below 100 or are 
increased to 160 this is evidence of the child’s life being in danger 
owing to some circulatory disturbance. 

Uterine contractions modify the foetal heart-beats. At first they are 
accelerated and subsequently slowed down, while during the height of 
a uterine contraction they may no longer be heard. Deficiency of 
oxygen, pressure on the cord and interference with the placental 



81. — Areas of Maximum Intensity of Footal Heart-sounds, 
lielow dotted lino in cranial presentations ; above dotted 
lino in breech presentations. 


circulation, from whatever cause, slow the beats, hence the importance 
of auscultation from time to time during prolonged labours. 

At the fifth and sixth months of pregnancy the foetal heart-sounds 
can be heard in the middle line midway between the pubes and 
umbilicus ; at the seventh and eighth months, usually in a line drawn 
from the umbilicus to the left or right anterior superior si)ine. During 
the ninth month they are heard with maximum intensity at varying 
points corresponding to the different presentations and positions of 
the foetus. The point of maximum intensity corresponds roughly with 
the scapula of the anterior shoulder. 

In auscultating for the foetal heart the examiner should have the 
abdomen thoroughly exposed, have absolute quietness in the room 
and make sure that he does not confuse the foetal pulse with the 
mother’s pulse or even with his own. The best instrument is a wide- 
mouthed aluminium or wooden stethoscope. Inability to hear the foetal 
heart does not necessarily mean that pregnancy does not exist or that 
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the child is not alive ; but after hearing it once, and repeatedly failing 
to do so on subsequent examinations, a suspicion of fcetal death may 
naturally arise. 

In dorso-posterior positions of the child, in hydramnios, and when 
the abdominal walls are very thick, the heart-sounds may be inaudible 
even though the child is alive. While auscultating the pregnant uterus 
the movements of the foetus are frequently observed either in the form 
of direct impacts or of sounds like coarse friction or rubbing. 

When foetal heart-sounds are distinctly heard with maximum inten- 
sity in different areas, and especially if of different rates of frequency,, 
twin pregnancy may be diagnosed (p. 495). 

The Funic Souffle, synchronous with the foetal heart-sounds, 
may be heard towards the end of pregnancy in some 10 per cent, of 
cases. It is a soft blowing murmur, due to some obstruction in the 
vessels of the cord such as may be caused by true knots, or even by 
the pressure of the stethoscope if the cord be lying between it and the 
back of the foetus. If it persists during labour the prognosis for tho 
child is bad, especially when the heart-beats become slower at the same 
time. 


RADIOGRAPHY 

In the second half of pregnancy this method of examination is now 
widely employed for the determination of the presentation of the 
foetus, as well as for the recognition of plural pregnancy, malformations 
of the foetus, especially anencephalus, hydrocephalus, etc., in associa- 
tion with hydramnios, and intrauterine death of the foetus. Further, 
by the use of special methods, the exact shape and size of the maternal 
pelvis can be learned and the size of the foetal head accurately estimated 
in relation to the pelvic dimensions. Details in regard to methods will 
be found in Chapter LX on Radiography. 

Ri^suMt: OF Signs of Pregnancy 

Until recent years pregnancy could be diagnosed with certainty 
only when one or more of the following signs were present : hearing 
the foetal heart, palpation of foetal parts, and the feeling of active 
movements of the foetus. To these could be added the recognition by 
the experienced examiner of ballottement or passive foetal movement, 
and the waves of rhythmical painless uterine contractions involving 
the whole extent of the uterine tumour. To-day the Aschheim -Zondek 
test in the early days (twelve to fifteen days onwards) and X-rays by 
the fourth month may be usefully employed, and by means of them 
pregnancy can be determined with certainty in cases of doubt. 

The presence of several of the probable signs of pregnancy may 
justify the examiner in giving an opinion as to the existence of preg- 
nancy before mid-term if he feels in a position to do so. But there are 
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circumstances (especially legal ones) in which it is wiser to withhold 
an opinion till a certain sign has declared itself, even though he ia 
morally sure of his diagnosis. 

The presence of merely presumptive signs, and especially when only 
subjective evidence is forthcoming, is not sufficient for the expression 
of an opinion. These evidences may and often do afford ground for 
suspecting the existence of pregnancy, but no definite opinion should 
be expressed in the absence of adequate physical signs or biological 
or X-ray tests. 

Married women will often be found to have formed their own 
diagnoses from their symptoms before they seek medical advice, but 
the practitioner must be careful not to acquiesce in all such purely 
S5anptomatic diagnoses until he has made a careful physical examina- 
tion. Many grievous mistakes and disappointments have occurred 
from neglecting this precaution. 

TABULAR STATEMENT OF SIGNS AND SYMPTOMS OF 
PREGNANCY ARRANGED CHRONOLOGICALLY 

Amenorrhoea is normally present during the whole of pregnancy. 
Menstruation is i)ossible for the first three months but is alwaya 
diminished in quantity in such circumstances. The Aschheim-Zondek 
reaction may be found ])ositive from as early as the tw^elfth day. 

E7id of First Month, 

Possible morning sickness. 

Slight enlargement and discomfort in mammae. 

Bladder irritability. 

End of Second Month. 

Morning sickness and digestive disturbances. 

Pigmentation of areolae in primigravidae, especially in brunettes^ 

Montgomery’s tubercles. 

Vaginal pulsation and possibly Hegar’s sign. 

Bladder irritability. 

Fundus uteri just below upper border of symphysis pubis. 

End of Third Month. In addition to above there are : 

Morning sickness diminishing. 

Slight mammary secretion. 

Softening of cervix. 

Discoloration of cervix and vagina. 

Intermittent contractions of uterus and apparent shortening 
of cervix. 

Fundus about 1 inch (2-5 cm.) above jmbes. 
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Evd of Fourth Month, 

Breast changes accentuated. 

Quickening may be felt in multi parae. 

Uterine souffle. 

Internal ballottenient. 

Increasing softening and discoloration of cervix and vagina. 
Intermittent uterine contractions. 

Fundus, fibove pubes, half-way to umbilicus. 

X-ray photographs from this time onwards. 

End of Fifth Month. 

Other signs as in fourth month. 

Foetal heart-sounds may be heard from this time onwards. 
Foetal movements felt by examiner. 

Secondary areola. 

Fundus just below umbilicus. 

End of Sixth Month. 

Perception of foetal parts. 

Striae gravidarum and linea nigra. 

Umbilicus flush with skin surface. 

Fundus a little above umbilicus. 

Other signs as in fifth month. 

E7id of Seventh Month. 

Fundus about three finger-breadths above umbilicus. 

Fmtal heart, parts, movements, uterine contractions, well 
marked. 

Striae in abdomen and breasts. 

End. of Eighth Month. 

Fundus about two finger- breadths below xiphislernum 
Other signs as in seventh month. 


Emth Month, 

Fundus reaches xiy)histernum in latter half of the month, 
sinking a couple of finger-breadths duriTig the last 
fortnight (‘‘ lightening ”). 

Bladder irritability. 

Eversion of umbilicus. 

Foetal head becomes fixed in primigravidae. 

Cervix becomes taken up (real shortening). 
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THE DIFFERENTIAL DIAGNOSIS OF PREGNANCY 

This is one of the questions which is intimately associated with 
gynaBcology, Both departments are on common ground, and here, if 
anywhere, it is of the highest importance that the obstetrician and 
gynaecologist should be combined in one and the same person. A 
careful consideration of all the symptoms and signs of pregnancy, 
which constitute the general syndrome of the approximate period of 
gestation under consideration or suspicion, should obviate most of the 
mistakes which from time to time are made. Obscurity can be cleared 
up by an Aschheim -Zondek or Friedman test even in the early weeks, 
and from the fourth month onward with increasing certainty by 
radiography. But where for any reason recourse cannot be had to these 
diagnostic aids the best procedure is to make a careful examination 
under an anaesthetic, and, should doubt thereafter persist, to repeat it 
two or three weeks later, by which time more definite signs will have 
developed. 

The cases in which difficulty is most commonly experienced are in 
the first half of pregnancy, when the positive signs have not yet 
manifested themselves. 

Early pregnancy may be mistaken for a subinvoluted uterus, a 
small interstitial or submucous fibroid of the uterus, or a haematometra. 
Each of these conditions may ])resent physical signs somewhat similar 
to a two or three months’ pregnancy, Haematometra is, of course, 
also associated with amenorrhoea, and is felt to be soft and globular 
on examination. Jt is usually tender on palpation, in contrast with 
the painlessness of a normal pregnancy. 

The table on p. 17 S gives the main points of difference between a 
six months’ ])regnancy, an ovarian cyst and a fibroid tumour of the 
uterus of approximately the same size. 

Pregnancy may, of course, be associated with an ovarian tumour, 
and a woman with a fibroid tumour may become pregnant. In the 
latter case the fibroid may undergo rapid enlargement. 

Difficulty may sometimes be experienced in diagnosing a pregnancy 
where a dead foetus is retained in utero. 

A distended bladder must always be remembered as a possible 
cause of abdominal swelling. When the bladder is distended to the 
size of a four or five months’ pregnancy, it is tender on palpation and 
is usually associated with the “ incontinence of retention.” This is 
frequently associated with incarceration of the gravid retrpverted uterus 
(p. 2H7). The passage of a catheter is, of course, the first step indicated 

Pseudocyesis^ Phantom Tumour^ or Spariotis Pregnancy, — These 
terms are applied to a curious condition occasionally met with about 
the time of the menopause, in which a woman believes herself to be 
l>regnant and manifests several of the symptoms of pregnancy, but yet 
no pregnancy exists. She is generally strongl}^ desirous of having a 
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Six Months' Pregnancy 

Ovarian Cystic Tumour 

Uterine Fibroid 

1 . Amenorrhcea for 6 months. 

1 . Usually no amenorrhoea. 

1. Menorrhagia in sub- 
mucous and inter- 
stitial : ordinary men- 
struation in subperi- 
toneal. 

2. Aschheim - Zondek test 

2. A.-Z. negative. 

2. A.-Z. negative. 

positive. 



3. History of morning sick* 

3. No morning sickness. 

3. No morning sickness. 

ness in early months. 



4. Quickening at 4| months. 

4. No quickening. 

4. No quickening. 

5. Swelling of abdomen 
up to about height of 
umbilicus, often wdth 
right lateral obliquity. 

6. Swelling of abdomen, 
either mesial or to 
right or left side. 

5. Swelling loss rounded 
as a rule than a preg- 
nancy or ovarian cyst, 
with a more abrupt con- 
tour at upfier margin. 

6. Fresh strine on lateral 
and lower abdominal 
areas. 

6. No fresh striae as a rule, 
but there may be old 
ones. 

6. No fresh striae, as growth 
is generally slow. 

7. Palpation— -the tumour 
is somewhat soft, but 
alters in consistence 
from intermittent con- 
tractions. Dull on 

percussion. Fluid wave 
in hydramnios. 

7. Cystic swelling recog- 
nised. No alteration 
in consistence from con- 
traction and relaxation. 
Dull on percussion, with 
possible fluid wave de- 
pending on nature of 
contents. 

7. Tumour usually hard 
and irregular in outline 
unless in submucous or 
soft, cystic or oedematous 
fibroids. No appreciable 
alteration of consistence. 

8. Fcotal parts can be felt. 

8. No foetal parts. (Preg- 
nancy may coexist 
with a cystoma.) 

8. No foetal parts, though 
some irregular projec- 
tions may simulate 
them. (Pregnancy may 
coexist with a fibroid.) 

9. Foetal heart-sounds and 
uterine souffle. 

9. No foetal heart-sounds 
and very rarely a souffle 
in some broad ligament 

cysts. 

9. No facial heart-sounds. 
Souffle very occasionally 
heard. 

10. Characteristic signs in 
mammae : both areolae 
present. 

10. No general mammary 
signs : sometimes a 

little secretion. 

10. No mammary signs. 

11. Characteristic changes 

11. No change. 

11. No change. 

in vaginal and vulvar 
mucous membrane. 

12. Ballottoment may be 
elicited. 

12. No hallo ttement. , 

12. No ballottoment. 

13. Comparatively rapid 

growth and the swell- 
ing is continuous with 
the cervix. 

13. Tumour may have been 
present for more than 
a year. Empty uterus 
can usually be made 
out separate from 
tumour. 

13. Tumour is usually of 
slow growth : uterus 
not separate from the 
tumour : uterine cavity 
usually increased in 
length as measured by 
the sound. 

14. X-ray photograph — foetal 
skeleton. 

14. Shadows in case of 
dermoid. 

14. Ill-defined shadow. 
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child, has possibly had previous false expectations and disappointments, 
and her mind is obsessed with the idea of achieving her desire. 

The patient may have complete or partial amenorrhoea, she develops 
morning sickness, her breasts and abdomen increase in size from 
adiposity, and she imagines she feels foetal movements, probably the 
results of flatulence. Her abdomen may subsequently become greatly 
distended, she has to let out her clothes, and her figure has super- 
ficially some appearance of pregnancy. On closer examination the 
abdomen is found to be uniformly distended as if blown out with gas ; 
it is tjTupanitic on percussion and no solid tumour is to be felt. On 
bimanual examination the uterus is found to be not enlarged. It is 
sometimes difficult to persuade the patient and her friends that there 
is no pregnancy, impressed as they are with the prominence of the 
abdomen. If the patient is anaesthetised the tumour disappears and the 
abdomen becomes quite flat, the swelling reappearing when she comes 
out of the anaesthetic. It may sometimes be necessary to demonstrate 
this phenomenon to the husband or a relative in order to overcome their 
incredulity. 

The cause of this remarkable abdominal distension is a hysterical 
contraction of the diaphragm pressing down the abdominal contents, 
associated with a certain amount of flatulent distension and fixation of 
the abdominal muscles. The anaesthetic relaxes the muscular spasm 
and the abdomen under its influence becomes flat and soft. It is highly 
probable that disturbed hormonal activity (corpus luteum, anterior 
lobe of pituitary body), occurring in a woman whose mind is obsessed 
by her craving for maternity, is responsible for the condition. It 
appears to have some analogy to the pseudopregnancy which 
occurs quite common]}^ in lower animals as a result of sterile 
mating (p. 53). 

The importance of the physical examination need not be elaborated, 
nor the danger of trusting to subjective signs in coming to a diagnosis. 

SIGNS OF FORMER PREGNANt^Y 

These are to be looked for, but are not always obvious. A woman 
may have had a very small child, a premature child or an abortion 
without leaving any recognisable signs at all. 

On the other hand, indications of previous delivery at or near full 
time are generally to be found as follows : — 

1. The skin of the abdomen is usually more or less relaxed and 
easily drawn up into folds. There are generally old striae gravidarum, 
white and silvery in appearance — the lineae albicantes. Striae, however, 
are absent in a considerable number of cases, either because the 
abdomen has not been greatly distended or because the woman’s skin 
has specially elastic properties, and stretches easily. Striae may also 
be caused apart from pregnancy by other conditions which rapidly 
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stretch the abdomen — e.gr. adiposity, ascites or ovarian cysts. In 
brunettes the remains of former pigmentation may persist. 

2. The mammce are more flabby as a rule, and may be pendulous, 
with old striae and prominent nipples. Remains of former pigmenta- 
tion may be visible in dark women, but may be absent in blondes. 
In women who have not lactated the breasts may not be much altered 
in appearance. 

3. While the iiterus never quite regains its former size after the 
first pregnancy, this cannot be distinguished clinically from slight 
enlargement due to some pathological condition. The cervix is en- 
larged and the os uteri, in place of being a small circular or oval opening, 
is practically always converted into a transverse slit (p. 20), some- 
times with lacerations, very often dee^^er on the left side. Previous 
operation on the cervix may, however, modify the shape of the os 
considerably, and this should always be inquired into. 

4. The vagina is smooth and roomy, and the rugae, especially on the 
posterior wall, are largely gone. There may be cicatrices in the vagina 
from previous laceration. 

5. The vulva. The remains of the hymen are represented by warty 
prominences — the carunculae myrtiformes. 

The fourchette is always torn during labour at term and is either 
absent or cicatrised. 

The fossa navicularis is flattened out and has practically disappeared. 

The ostium vaginae is relaxed and often a i)erineal cicatrix may be 
visible. 



CHAPTER IX 


DURATION OF PREGNANCY— POST-MATURITY— DATE 
OF DELIVERY- CAUSE OF LABOUR 

E xperience proves that the average interval between the 
beginning of the last menstrual period before impregnation 
and the birth of the child — the ynenstruation-delivery interval 
— ^is 280 days. There is no dubiety about this point, which 
is capable of easy verification ; but the matter is quite different when 
we consider the conception-delivery interval, because we have as yet 
no means of knowing the exact date of the fertilisation of the ovum. 

Formerly it was believed that the conception-delivery interval — 
i.e. the duration of pregnancy — was 273 days. This view was based 
on the assumption that ovulation occurred immediately after menstrua- 
tion, and on this assumj)tion the 280 days of the menstruation-delivery 
interval were allotted as follows : 4 days for the menstrual period, 
3 days subsequently during which fertile intercourse presumably took 
place and 273 days for the actual duration of pregnancy. One of the 
most serious stumbling-blocks to the acceptance of this view was that 
it was in direct antagonism to the well-known exceptional fertility of 
orthodox Jewesses, amongst whom coitus is not permitted for a week 
after the end of the menstrual period. More recently we have learned 
that ovulation occurs most frequently between the 12th and 17th days 
after the beginning of the menstrual fiow — an observation which upsets 
the old calculation, but incidentally explains the fertility of the orthodox 
Jewess. 

Two other important biological observations help to narrow the time 
within which conception is most likely to occur. One is the observa- 
tion that the sj)ermatozoa probably do not retain their fertilising power 
for more than a few hours (p. 817). Several observers have noted the 
I)resence of motile spermatozoa in Fallopian tubes removed as late as 
20 days after the last admitted coitus, but mere motility does not prove 
that these s})ermatozoa were still capable of the vastly greater output 
of energy required to fertilise an ovum ; and biolqgical evidence 
indicates that in all animals with scrotal testes the spermatozoa lose 
their fertilising power within the period stated owing to the effect of 
the higher intra-abdominal temj^erature. 

Biological evidence also indicates that the ovum is susceptible of 
fertilisation for only a few hours after its liberation from the Graafian 
follicle. If these observations are correct, then conception can occur 
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only when potent spermatozoa, are in the uumediate neighbourhood 
of the ovum within that brief period after ovulation. 

Modern scientific evidence thus suggests that the (zcttLul duration 
of pregnancy — the conception-delivery interval — is probably nearer 
265 than 273 days, but there are possibly individual variations amongst 
women just as there are amongst mares and cows and other animals 
in whom the exact dates of coitus are actually known to breeders. 

On the basis of the observations just referred to Knaus maintains 
that coitus can be fertile only if it occurs during a period covering 
3 days before the date of ovulation and 1 day after it. He states that 
where the exact time of ovulation can be calculated from accurate 
knowledge of the dates of menstrual periods extending over several 
months in women whose periods are “ regular,” this information affords 
a physiological method of contraception, any time outside the limit 
stated being a safe period. Knaus brings forward a considerable 
body of evidence to support his claim, and in regard to a woman who 
menstruates with complete regularity it may perhaps be allowed. But 
the accumulation of accurate evidence all points to the view that 
comparatively few women menstruate with anything like complete 
regularity. Gunn, Jenkin and Gunn recently collected accurate data 
from 770 women and found {inter alia) that in 84 per cent, there was 
a difference of at least 6 days between the shortest and the longest 
inter-menstrual intervals. “ The term ‘ regular,’ ” they state, “ has 
no precise meaning in connection with menstruation.” It may be 
assumed that the occurrence of ovulation is subject to the same varia- 
tions as menstniation, and some women may possibly ovulate more 
than once a month. Lastly, the experience of most obstetricians 
seems to indicate that in some women (jonception can follow coitus at 
practically any period of the inter-menstrual interval. Knaus’s safe 
period ” is therefore safe for only a very limited number of patients. 

That pregnancy, followed by the birth of a fully developed child, 
may be prolonged or abbreviated is an observed fact. The usual 
explanation is a miscalculation as to dates ; in other cases it may be 
due to individual variation. It has been suggested that the duration 
of pregnancy coincides with the length of ten menstrual cycles, but the 
evidence is inconclusive, and calculations of the date of confinement 
on such a basis are not more accurate than those reached by the ordinary 
method. Fully developed children have been recorded as being born 
after gestations as short as 240 days and as long as 313, 320 and even 
331 days from the commencement of the last period. The point has 
obvious medico-legal importance in cases where the legitimacy of a 
child born after the death or temporary absence of its reputed father 
is questioned. In this country and in the United States no fixed period 
of utero-gestation is laid down by law ; each case is considered on its 
own merits. A recent judgment in the Scottish Courts recognised a 
gestation period of 306 days. The period of 331 days allowed in the 
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case of Gaskell v. Gaskell by the late Lord Birkenbead in the English 
Courts was based upon the fact that refusal to recognise this period 
would have placed the stigma of adultery upon the woman, and as 
there was no scintilla of evidence to support it the Court refused to 
draw such a deduction. Genuine cases of prolonged gestation are 
almost invariably associated with signs of post-maturity of the foetus. 

POST-MATURITY 

Abnormally prolonged utero-gestation is undesirable in the interests 
of the child, which is generally above the average in length and weight 
and in the degree of ossification of the cranial bones. From a medico- 
legal point of view undue length is more important than weight. 
Obstetrical difficulties due to disproportion are therefore not uncommon. 
There is some risk of the child dying in utero before birth, probably 
as a result of advanced “ senile ” changes in the placenta. Where 
there is good reason to think that a pregnancy has definitely exceeded 
the normal duration, the induction of labour should be seriously 
considered. 


( ALC ULATION OF THE PROBABLE DATE OF DELIVERY 

As it is impossible to tell the actual day when fertilisation of the 
ovum occurs, calculation of the date of delivery muwst be made from 
more indefinite data, which, fortunately, are sufficiently accurate for 
most practical purposes. 

The best method of estimating this date is to take the first 
day of the l/ist menstrual period, add 7 days, and then either 
<;ount 9 months forward or 8 months backwards. This gives a 
menstruation-delivery period of 280 days, as already explained. For 
example, if a woman gives the first day of her last menstrual period 
as the 12th July, add 7 days and count forwards 9 months or 
backwards 3 months, wliich will give the approximate date of her 
confinement as the 19th April. 

It is said that this method of calculation gives a 5 per cent, chance 
of delivery acjtually occurring on the 19th April, a 25 per cent, chance 
of its taking place between the 17th and 21st April, and a 48 per cent, 
chance of its occurring between the 14th and 24th April. 

The first date of quickening in experienced pluriparae may be used 
as a check to the calculation based on the cessation of menstruation, 
but in a primigravida it is not always reliable as she may fail to 
recognise the significance of the early movements. As a rule quickening 
occurs from the 18th to the 20th week of pregnancy. 

As explained in the preceding chapter the estimation of the size of 
the uterus or of the foetus may sometimes be used as a means to try to 
assess the period of gestation reached, and so to calculate the probable 
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date of delivery. Nearer term, the descent of the head in a primigravida 
generally indicates that labour will ensue in about a fortnight. 

Zangemeister has noted that in the last 3 or 4 days before the onset 
of labour there is a definite drop in the patient's weighty which up to 
that time has been steadily increasing ; and he maintains that this 
drop is so uniform in its occurrence that it may be used as a practical 
indication of the imminence of labour. 

CAUSE OF LABOUR 

The reason why the uterus should cast off its contents at the end 
of 40 weeks of gestation is a problem which has exercised obstetricians 
throughout the ages. A great many theories have been advanced 
from time to time to explain it, but recently these have all been eclipsed 
by our scientific knowledge of the hormonal control of the uterus 
during pregnancy. Before dealing with this subject it is only right to 
mention some of the more important of the older theories, for those 
which were based on clinical observation must command our fullest 
respect and attention, and indeed contain considerable elements of 
truth which are now made understandable by the newer knowledge. 

It had long been observed that the intermittent contractions of 
the uterus become stronger and more frequent as pregnancy goes on, 
and that the uterus becomes more irritable or 8uscey)tible to stimulus. 
Thus the nearer a j)regnancy is to term the easier it is to induce laboui* 
artificially. At or about the 40th week this increasing irritability and 
activity of the uterus might be considered to culminate in the onset of 
labour. 

The irritability or susceptibility of the uterus is greatest at the 
menstrual epochs, as is evidenced by the increased tendency for 
abortions to occur at these times. Some have j)ostulate(l a tendency 
on the part of the uterus to (jast off its lining membrane at these epochs, 
and this in the case of a pregnant uterus would lead to the onset of 
labour. This view is to be regarded as supplementary to the previous 
one. 

Again, it has been thought that the enlargement of the uterus may 
be a determining factor, for cases in which it is prematurely enlarged 
— e.gr. multiple pregnancies, hydramnlos, etc. — usually terminate 
prematurely. 

An important view depends upon the fact that children born at the 
40th week have the best chance of survival. Prematurity and post- 
maturity both involve serious dangers to the fcctus. Natural selection 
would then tend to peri)etuate the characteristic of a 40-weeks 
gestation. 

With the advent of knowledge of the hormonal control of the 
reproductive organs it was thought that the real reason of the onset 
of labour had been found. We learnt that the oestrin content of the 
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blood increased throughout pregnancy, and we believed that with 
the retrogression of the corpus luteum from the fourth month its 
antagonising influence to the oestrin stimulation of uterine muscular 
activity gradually waned. So we assumed that with this gradual altera- 
tion in the balance of these hormones a point was reached after forty 
weeks when the uterus was so sensitised to the action of the posterior 
pituitary hormone as to go into the powerful contractions of labour. 

Unfortunately further knowledge has convinced us that the problem 
is not so simple. The theory, just stated, rested upon three assumptions, 
namely (1) the withdrawal of progesterone, (2) the influence of oestrin 
on the myometrium, and (3) the stimulation of the myometrium by 
posterior pituitary hormone (oxytocin). 

In regard to the first we now know that in women progesterone 
secretion is not withdrawn but increases parallel with oestrin as pregnancy 
advances, and at the time of labour (and sometimes also of abortion) 
is being excreted in large amounts as pregnandiol in the urine. 

In regard to the second there are three points which cast doubt 
upon it : (1) that the pattern of oestrin -induced motility differs con- 
siderably from that of the j)arturient uterus ; (2) even in experimental 
animals oestrin administered on the eve of parturition is found to 
hinder rather than to expedite labour ; (8) its therapeutic application 
in the human subject has been successful onl^^^ in cases of missed abortion. 

In regard to the third, it has now been shown that labour takes 
place normally in animals from which the posterior lobe of the pituitary 
has been removed. Moreover, the contractions of the uterus in labour 
differ in some respects from those induced by the oxytocic factor in the 
posterior pituitary secretion. 

On the positive side there is a rhythmic decline in hormone values 
of both oestrin and pregnandiol immediately preceding normal labour, 
which suggests the intrusion of an extraneous factor, but the associated 
values arc only relatively, not absolutely, low. There is some evidence 
also that the blood of parturient women contains an oxytocic substance 
not of pituitary origin ( ? placental) which the blood of non-pregnant 
women lacks. 

The high degree of co-ordination whi(.*h the uterus shows in parturi- 
tion is unaccounted for by the hormonal theory, and only in a super- 
ficial sense may it be supposed that hormones are the governing 
influence of this elaborate physiological proc^ess. “ There is no knowm 
single cause for the onset of labour,” says Reynolds in his well-known 
monogi’aph on the Physiology of the Icterus. “ Rather it now seems 
that parturition begins as a result of the gradual accelerating conver- 
gence of a number of fact()rs— structural, humoral, nervous, nutritional 
and circulatory — which at a time characteristic for each species, and 
adapted to morphological conditions present in each, are so associated 
that they lead to evacuation by the uterus of its contents.” 
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ANTENATAL CARE OR THE MANAGEMENT OF 
PREGNANCY— ANTENATAL CENTRE OR CLINIC 

T he object of modern obstetrics is to secure healthy mothers and 
healthy babies — to guide pregnant women safely through their 
pregnancies, to deliver them of healthy children with the 
minimum of damage and to return them to their ordinary 
avocations in good health and fit for the bearing of other healthy 
children in due course. This involves (a) the medical supervision of 
every expectant mother throughout her pregnancy, and (fe) the making 
of such obstetrical examinations as may be necessary to foresee dangers 
likely to arise at the time of labour, so that being foreseen they may 
be dealt with under the most favourable circumstances possible. This 
part of the obstetrician’s programme is designated antenatal care. 

The medical supervision is necessary, because even in the perfectly 
healthy woman pregnancy puts the strain of increased functional 
demands upon practically every organ, and the response or adaptation 
of the various organs to the new conditions is not always complete. 
Where disease or congenital inability to respond to the increased 
demands exists in any organ, watchful and continuous medical care is 
particularly necessary. 

The care of the pregnant woman should be regarded not merely from 
this preventive aspec;t but also from a more constructive standpoint. 
By this is meant that the opportunity should be seized to inculcate 
some knowledge of mothcrcraft and of simple hygiene — both essentially 
preventive, but more constructively so than the mere endeavour to 
discover pathological conditions and obstetrical abnormalities. Indeed 
this constructive aspect of antenatal care holds out the brightest pros- 
I)ects of ultimately reducing the national cost of maternity, as estimated 
in terms of maternal and infantile mortality and morbidity. 

It should be explained to the patient that this supervision is a 
precautionary measure. Otherwise she may tend to become unduly 
anxious about her condition. 

The full significance of what follows will be realised if read in 
conjunction with Chapter VII, devoted to the Physiology of l^egnancy. 

Diet. — The diet of the pregnant woman assumes special importance 
when we realise that she has to supply not merely the needs of her 
own body under conditions of strain but also the mineral and other 
requirements for the upbuilding of the foetus. This is not such a 
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formidable proposition as it looks, and a healthy woman on an ordinary 
good mixed diet has no need to take any additional food. Amongst the 
poorer classes, and particularly in this era of tinned and preserved 
foods, the matter is different. Amongst such the principal care should 
be devoted more to the nature of the food than to its quantity, which 
is generally, although by no means always, sufficient. 

Apart from nitrogenous substances and carbohydrates the principal 
foetal requirements are for calcium, iron and phosphorus. The foetus 
has to form its own blood and its own haemoglobin, but it can only 
do so from the supplies of iron in its mother’s blood and tissues. 
Furthermore, it has to store iron in its liver against the period of 
lactation, when it is being fed on a substance (mother’s milk) poor 
in iron. Jt requires calcium and phosphorus for the formation of its 
bones ; iodine ; and vitamins (vide p. 145). 

If these substances are present in adequate quantity in the mother’s 
diet, all is well ; but if not both the mother and the foetus (in that 
order) suffer from the deficiency. So far as calcium and phosphorus 
are concerned such deficiency shows itself in the child in a congenital 
tendency to rickets ; and in the mother in dental caries, possibly in 
uterine inertia and postpartum haemorrhage at labour, and in extreme 
cases in osteomalacia. 

The foetus is rarely born deficient in iron, for it stores this in the 
liver, as stated (p. 144). But the mother very frequently suffers 
from anaemia during pregnancy if her diet is not sufficiently rich in 
iron. Achlorhydria may be a factor also in such cases, preventing the 
complete absorption of such iron as the diet does contain. 

The direct results of vitamin deficiency during pregnancy are not 
often seen in this country, unless we subscribe to the recent view that 
the toxapinias of pregnancy are due to such deficiency. Elsewhere the 
most direct example is the prevalence of beri-beri in pregnant women in 
Eastern countries where the diet (polished rice) is notoriously deficient 
in vitamin B. There is, however, evidence to indicate the value of 
vitamin A as an anti-infective agent ; of vitamin D as an antirachitic 
agent and an essential aid in the absorption of calcium and phosphorus ; 
of vitamin C as an antiscorbutic ; while vitamin E is believed to 
have some influence in maintaining early pregnancy. It is stated to 
act in a manner similar to progestin in antagonising the effect of 
(estrogenic hormones and so maintaining the necessary desensitisation 
of the uterus in the early months (pp. (>4, 154). 

To meet all these requirements an adequate diet for a pregnant 
woman should contain the following : — 

Milk, including junket, cheese and butter — rich in calcium and 
I)hosphorus and vitamins A and D. At least 2 pints of milk 
should be taken daily. 

Meat and eggs, for the provision of proteid. Liver, kidneys, lean 
meat and eggs are all relatively rich in iron. 
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Green vegetables such as cabbage, lettuce, spinach and peas ; 
also tomatoes, carrots and potatoes. These may well be taken 
twice daily as thej^ provide vitamins B, C and E as well as iron. 

Fresh fruits — an apple or an orange or other seasonable fruit daily ; 
these are rich in vitamin C. 

Sea fish, two or three times a week at least, for the iodine they 
contain. 

Where there is any doubt as to the vitamin adequacy of a diet it 
should be supplemented by cod or halibut liver oil. The roughage 
necessary for bowel stimulation should be obtained by the addition of 
brown or whole-meal bread, oatmeal porridge, honey, marmalade and 
the vegetables and fruits mentioned. 

The fluid content of the diet is a matter of great importance, as 
constipation is a very j^revalent complaint in pregnancy. Water 
should be drunk before breakfast and between meals — at least 2 pints 
daily — either plain or flavoured with orange or lemon juice and sugar. 
Tea and coffee should be taken sparingly and alcohol either not at all 
or in the strictest moderation. 

Constipation is almost the rule in pregnancy. Possibly the 
desensitising influence exercised upon unstriped muscle by the pro- 
gesterone hormone of the corpus luteum may be a factor in this ; but 
pressure and diminished physical exercise also play a part in its 
production. It should be avoided as far as i)08sible, because not only 
does it increase pelvic congestion but it may be an element in pre- 
disposing to toxsemic symptoms. 

As far as possible it should be treated by diet — an adequate quantity 
of fluids and of roughage — and by exercise ; but most yjatients require 
drugs as well. On general principles potent grix)ing j)urgatives should 
be avoided as they may possibly set up uterine contractions. If the 
patient is accustomed to any one laxative, its use may be continued. 
Otherwise recourse should be had to paraffin y)rey)arations, to cascara, 
senna, compound liquorice powder et hoc genm omne. 

Outdoor Exercise in moderation is most essential, and no form 
of it is better than walking. In regard to dancing, games and the more 
violent forms of exercjise, much depends upon what the patient is 
accustomed to. A woman who is accustomed to ride several times a 
week, for example, need not be debarred from that enjoyment provided 
she avoids undue fatigue ; and much the same applies to golf and even 
tennis in the first four months. But the patient who is not habituat/cd 
to these forms of exercise is probably better to avoid them ; and all 
pregnant women should avoid violent exercise in the last four months. 
Long motor or train journeys should be avoided especially at the 
times corresponding to the suppressed monthly periods. Indeed 
every pregnant woman should make a special note of these epochs and 
make a point of taking more rest and of avoiding anything likely to 
cause fatigue of body or mind at these times. Obviously this restriction 
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should apply to social engagements. Late hours should be avoided 
throughout pregnancy, as ample sleep is essential. 

Best and Sleep. — In the last two months an hour’s rest in the 
recumbent posture, and sleep if possible, may with advantage be 
enjoyed daily in the afternoon. At night the patient should have as 
much sleep as possible, with the bedroom window open. Sleeplessness 
is often experienced in the later weeks, and may be due to heartburn 
or tachycardia the result of hyperthyroidism (p. 153). 

Bathing. — Very hot baths and very cold baths should be avoided. 
A daily warm or tepid bath is desirable, or if this is not possible, a 
daily sponging of the whole body with soap and warm water. In the 
last two months a multipara should avoid lying down in her bath as the 
soiled water may in that way gain access to the vagina. Sea bathing 
should be avoided in the later months, but may be allowed in the earlier 
ones if the water is not too cold and if the patient is accustomed to it 
and enjoys it. 

Teeth. — The tendency to caries during i)regnancy has been men- 
tioned in connection with the calcium element in diet. Particular 
eare should be taken to cleanse the teeth and gums at least morning and 
evening, and preferably after each meal. If any dental symptoms arise, 
a dentist should be consulted without delay. Oral sepsis is a definite 
danger in pregnancy even more than at other times. As exj)lained 
elsewhere (p. 640), it may be a source of puerperal infection. 

Breasts. — In the last three months attention should be paid to 
the preparation of the nipj)lc8 for lactation. Flattened nipples should 
be drawn out with the finger and thumb once or twice daily. The 
nipples should be kej)t thoroughly clean by washing daily with a loofah 
or soft nail-brush kept for this purpose only. This toughens the skin 
sufficiently, and is better than the use of any spirituous lotions which 
tend to make the skin brittle and more apt to crack. If the breasts 
are uncomfortably heavy they should be supported by a loose brassiere 
or sup})orting bandage. 

Dress. — The clothing should be warm, loose and light. There 
must be no constriction of the abdomen, breasts or lower extremities. 
Garters should never be worn and stocking susj)enders should take 
their place, ("are should be taken that the lower limbs are warmly 
clad. Sometimes, especially in multigravidje, a well-fitting elastic 
abdominal belt or ‘‘ maternity ” corset is a comfort, particularly in 
the latter months. 

Marital Intercourse should be indulged in only at ,rare intervals 
in pregnancy. It should be avoided during the times corresponding to 
the menstrual periods and in the later months. It is particularly 
dangerous in the weeks before labour. There is every reason to 
suspect that some grave and even fatal cases of puerperal septic 
infection are the result of intercourse in the later weeks of 
pregnancy. 
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Examination of the Urine 

No duty of the medical attendant is of more paramount importance 
than the systematic and periodic examination of the urine. 

The urine must be tested for albumin, the presence of which is one 
of the earliest indications of commencing toxaemia. If recognised early 
and suitable treatment at once instituted, the serious developments of 
toxaemia — e.g, eclampsia — can, in most cases, be averted. Tests for 
sugar should also be made. 

In addition, the urine should be examined for pus in every patient 
in whom there is the least suspicion of infection of the urinary tract, 
and in all cases of sickness tests for bile, acetone and diacetic acid 
should be made. 

The urine should be examined at monthly intervals during the first 
six months and at increasingly frequent intervals during the last three 
months of pregnancy (p. 214). The patient should be told to report at 
once if her urine becomes scanty or if any swelling of face or hands, 
headache, nausea, or eye symptoms develop suddenly. Any complaint 
of headache demands immediate attention as it is so often the pre- 
cursor of grave albuminuria and toxaemia (p. 209). The same applies 
to backache which may be the first indication of pyelitis (p. 262). 

Examination of Blood-Pressure 

The blood -pressure often gives the first warning signal of danger 
ahead, especially in pre-eclamptic toxaemia and chronic renal disease. 
Very frequently a rise in blood- 2 )ressure precedes the appearance of 
albumin in the urine. The blood-pressure should be noted at regular 
intervals from the fifth month onwards. It is often lower than normal 

and should not exceed ^ 

70 

Body-Weight. 

The possible significance of any undue increase in the body-weight 
in pregnancy has only recently been appreciated. Normally there is 
a steady gain in weight from the beginning of the fourth month until 
a few days before labour. On an average this gain equals about a 
pound a week, but there are considerable individual variations. Any in- 
crease which is double the average may be considered abnormal, and 
its significance is that it may be due to occult cedema of the tissues, 
and that this occult cedema may be the very earliest symptom of 
pre-eclamptic toxaemia. In the present state of our knowledge it is 
impossible to be more dogmatic, but any such undue increase in weight 
should determine a particularly close watch for any rise in arterial 
pressure or albuminuria. This particular examination possesses the 
advantage that it can be carried out in any doctor’s consulting 
room. 
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Examination of the PEiiVis 

Examination of the pelvis is of particular importance in primi- 
gravida? to determine its conformation and to detect possible contraction 
in view of the future conduct of the labour {vide p. 389). 

It is well to examine the pelvis of a primigravida, by external 
measurements at least, when first she comes under observation. 
Subsequently a careful vaginal exploration should be made at the 
thirty-sixth week at latest and a clear idea formed of the general 
capacity of the pelvis. Many obstetric specialists advocate a radio- 
graphic examination as a routine — by botli an tero -posterior and lateral 
views — and there is much to be gained by this procedure provided 
very minor variations of j)elvic deformity arc not unduly stressed. 

An approximate estimate of the size of the foetal head in its relation- 
ship to the pelvic brim cannot be arrived at till the thirty-sixth week. 
If the foetal head has not engaged in the true pelvis in a primigravida 
by that time a careful examination of the relative proportion of the 
head to the pelvis should be made (p. 526). 

In the case of a multigravida who gives a history of previous difficult 
labour or still-birth, the pelvis should be carefully examined both by 
external measurements and by vaginal exploration (pj). 522 to 527). 

Examination to Determine Presentation and 
Position of Fcetits 

This examination should also be made in the thirty-sixth week 
when the pelvis is measured. In practically every case the presentation ^ 
and in a large number of cases the exact positioyi, of the child can be 
determined by abdominal palpation {vide pp. 385 to 389). In the very 
few cases in which this is not possible a radiograph may be taken 
to remove all uncertainty. Such an examination is also advisable if 
plural pregnancy is suspected and in all cases of hydramnios. 

In many cases malpresentations can be rectified — for example, 
the breech or shoulder can be converted into a vertex. The manner 
in which correction should be effected is discussed in connection with 
each malpresentation and malposition. 


THE ANTENATAL (WFRE 

The emphasis which is jJaced on antenatal care in modern obstetrics 
and its widespread practical application are developments of the 
present century. In Great Britain the first step was the endowment 
of a bed in the Royal Maternity and Simpson Memorial Hospital, 
Edinburgh, in 1901, for the specific purpose of treating the diseases of 
pregnancy. The importance of this development was only slowly 
apprehended, and it was more than a decade later that the idea of the 
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Out-Patient Clinic for giving advice to all expectant mothers in both 
normal and abnormal pregnancies found practical expression. In 
1915 the public conscience, roused by the deplorable physique of 
multitudes of recruits to the Army, focused the attention of Parliament 
on the allied subjects of Infant Welfare and Maternity Welfare, with the 
result that grants were allocated to Local Authorities for the purpose of 
fostering these movements. Since then progress has been rapid and 
antenatal care is now subsidised all over the country, either through 
public clinics or by private doctors under various enactments, and every 
maternity hospital has its quota of beds set aside for the treatment of 
diseases and disorders of pregnancy. 

The results have not yet been as beneficial as was to be expected. 
For this there are several reasons. One. is that many antenatal clinics 
under Local Authorities are staffed by whole-time officers who have no 
responsibility for the patients in their deliveries, and who are therefore 
unable to gain the practical experience to be derived from following cases 
through pregnancy, labour and the puerperium. Another, which arises 
out of the lack of obstetri(;al experience just mentioned, is that in the 
first flush of enthusiasm there has been a tendency to stress minor 
abnormalities unduly and to advise unnecessary inductions of labour, 
etc. A third is that many members of the profession have not yet 
fully grasped the potential value and importance of this work, and 
that mu(;h so-called antenatal care is perfunctory. 

From the point of view of constructive antenatal care (see p. 186) 
it is imj)ortant that the Antenatal C'entre should be made as attractive 
as possible to the expectant mothers, and that they should be welcomed 
sympathetically and encouraged to bring their multifarious j)roblems 
and difficulties to the notice of the Staff. Much depends on the attitude 
of the nurses at the Centres in this respect. 

The medical routine of such a Centre embodies the various points 
already discussed, and need not be rej)eatcd. The nature and extent 
of the examination made at any one visit depend, of course, on tlie 
period of gestation at which the patient first comes to the (fentre. 
If, as is desirable, the first visit is made during the first three months, 
the main points are the establishment of the presumptive diagnosis of 
pregnancy, a general medical survey of the patient, the taking of the 
history as to previous health and previous jjregnancies (if any), inquiry 
into such symptoms as vomiting, and the giving of advice as to diet, 
eare of the teeth, regulation of the bowels and general hygiene. A 
Wassermann test should be made as a routine, if possible, and a careful 
investigation made of any vaginal discharge. Whether gonococcal or 
not, such discharges should be treated during pregnancy in order that 
the vagina may be rendered as far as possible devoid of infection before 
labour ensues. At this first and at each subsequent visit every patient 
should be given a date for her next visit, the interval varying from a 
few days to a month according to circumstances. 
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From mid-term onwards particular attention must be paid to the 
early detection of any symptoms of toxaemia. The urine must be 
examined at each visit, the blood-pressure taken and the body-weight 
noted — in the last six weeks these examinations should be made every 
week or ten days. 

About the thirty -fourth to thirty-sixth weeks the pelvis should be 
examined as to its capacity and the presentation and position of the 
foetus noted (for details see pp. 384 to 390). If any disproportion is 
anticipated the appropriate lines of treatment should be considered 
and suitable arrangements made, if necessary, for the admission of the 
patient to liosj)ital. This is also the period of gestation at which 
external version for breech presentation in primigravidae can most 
favourably be attem})ted. 

In normal cases the patient should be seen again a fortnight before 
term, so that the urine may be again examined and the presentation 
and position confirmed. In abnormal cases frequent visits may be 
necessary ; and at any time admission to hospital or a nursing home 
may have to be arranged because of such conditions as hyperemesis, 
cardiac; disease, }>ye litis, antepartum haemorrhage, toxaemia or any 
other condition requiring watchful care, nursing, rest and treatment. 
We desire to stress the advisability of institutional treatment for all 
])atients showing abnormalities of any consequence during pregnancy 
or likely to have a difficult or complicated delivery. 

A .strong c(hse can be presented for institutional treatment for all 
primigravida' , The first (confinement is full of uncertainties, con- 
sequently every j)ossible precaution should be taken that, should any 
difficulties or (complications arise, they can be dealt with under the 
most favourable conditions, in suitable surroundings, and with 
adequate assistance. 




PART III 

PATHOLOGY OF PREGNANCY 


19S 




CHAPTER XI 


THE TOXaBMIAS OF PREONANCY 

Hypereraesis Gravidarum — Acute Yellow Atrophy of Liver — Albuminuria — 
Pre-eclampsia — Eclampsia — Cortical Necrosis of Kidney — Other Toxsemias. 

INTRODUCTION 

T he state of pregnancy in human beings has already been referred 
to as symbiose harmoniqiie homogene, qualified by the conditions 
that mother and foetus must be in good health and have adequate 
nutrition (p. 130). While the majority of pregnancies may be 
described in these terms, there is unfortunately a large number in which 
serious danger threatens the mother, and consequently the foetus. It is 
not to be wondered at that women with well-established systemic lesions 
are liable to exacerbations and recurrences under the strain of pregnancy, 
but much more disturbing is the fact that perfectly healthy women 
may develop serious and even fatal lesions in the course of pregnancy. 
These lesions appear to be definitely induced by the pregnancy, very 
often without there being any deviation in the development of the 
ovum itself. Such lesions are grouped together and, for want of a better 
name, designated as the toxmmias of pregnancy, and are usually 
divided into the toxaemias of the early months, the most striking 
example being hyperenmis gravidarum ; and those of the later months, 
of which the most characteristic is eclampsia, but including the 
(dinical states associated with albuminuria, raised blood-pressure or 
cedema which may develop into eclampsia. Acute yellow atrophy of 
the liver is grouped with the toxaemias of juegnancy, though it is not 
so characteristically a disease of pregnancy as the others. In recent 
years there has been a tendency to include accidental hoimorrhage, 
which occurs in the later months, in the category of the toxaemias. 
Less dangerous lesions, such as excessive salivation, herpes, pruritus 
and neuritis, occur from time to time, and appear to come into the 
same category. ' 

While hyperemesis gravidarum presents a very different clinical 
and pathological picture from eclampsia, there are investigators who 
regard both as varying phenomena, resulting from the same aitiological 
factors, and indeed would trace back all toxsemias to the destruction 
of the endometrium by the developing ovum and the disturbances 
induced by that process. 
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The toxaemias of pregnancy have been, through many decades, 
studied from the clinical and pathological sides, and every year adds 
many volumes to the extensive literature on the subject. The methods 
of investigation tend to follow current researches in other branches of 
medicine ; autointoxication, complement deviation, anaphylaxis, endo- 
crinology, deficiency diseases and electrochemical changes have all 
been called on for possible explanations. Even to-day the subject is 
teeming with opinions and theories. 

The anatomical and physiological changes occurring in pregnancy 
have already been described in Chapters VI and VII. There is hardly 
an organ in the body in which structural or functional deviations 
cannot be identified. A disturbance in the balance of those changes 
in the biochemical or the endocrine activities of the body could certainly 
produce a very serious result for the mother. Among those deviations 
it is difficult to distinguish between cause and effect. Does the ferment 
activity of the trophoblastic villus disturb the cell activities of the 
endometrium, or are both due to some action of the corpus luteum ? 
Are the changes in the thyroid, parathyroid, pituitary and suprarenal 
glands the causes of the variations in protein, carbohydrate, fat and 
mineral metabolism, or are all the harmonious result of a stimulus 
produced by the ovmn ? It is hardly likely that mere mechanical 
processes, such as the pressure of the enlarging uterus, even if it were 
the cause of intestinal stasis, could produce such widespread effects. 

Among the earliest recognisable disturbances in pregnancy is the 
change within the endometrium, brought about by the activity of the 
trophoblastic villi. This digestion and liquefaction of tissue, occurring 
in the very course of the maternal blood-stream, may give rise to 
decomposition products which have a toxic action on the maternal 
organism. We may have here the cause of morning sickness. Well 
authenticated case records have shown moniing sickness to occur as 
early as the tenth day after conception. Where the decidual response 
is not adequate, the toxic action may be increased and so give rise 
to the more serious form of vomiting, viz., hyperemesis gravidarum. 
This condition may be particularly severe where the ovum is grossly 
abnormal — for example, in a bydatidiform mole, where the activity 
of the epithelial covering of the chorionic villi is certainly increased 
(p. 300). 

The albuminuria, which may be the precursor of eclampsia, usually 
occurs at a much later stage of pregnancy, at a time when so many 
blood and tissue changes have already occurred that it is impossible 
to identify the actual causal factor. So many views have been held 
regarding the cause of eclampsia, since the association of albuminuria 
with this condition was discovered by Lever in 1843, that there is 
good reason for the description of eclampsia as the ‘‘ disease of theories.'’ 
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HYPEREMESIS GRAVIDARUM 

The term hyj[>eremesi8 gravidarum is restricted here to the character- 
istic clinical condition which occurs in the early months of pregnancy. 
Where excessive vomiting occurs in the later months many setiological 
factors have to be considered, and a careful diagnosis made before 
treatment is instituted. This condition is described later in this 
chapter (p. 206). 

In some women the morning sickness of pregnancy assumes a very 
grave form. Morning sickness occurs in about fifty per cent, of pregnant 
women, though in the milder cases there may be only a feeling of nausea 
or the ejection of a mouthful of fluid. In others some undigested or 
partly digested food may be expeUed ; in graver cases the sickness may 
persist throughout the day, and apparently all the ingested food is 
retumed. 

This last type is a very grave condition and is described as hyper emesis 
gravidarum. From this great interference with the taking of food 
there appear not only the signs of starvation, but also the indications 
of an acute toxaemia, with wasting, acidosis and even coma, leading to 
the death of the patient. 

It is most important to realise that hypei*emesis of a grave nature 
very seldom develops if emesis is energetically treated — it is almost 
a preventable disease. Even when emesis has assumed a graver form, 
early treatment can secure very satisfactory results. In a series of 
100 cases treated in Glasgow Royal Maternity and Women’s Hosjutal 
for hyperemesis gravidarum, including 34 cases graded as of moderate or 
great severity, there was only one fatal case and only one in which it 
was found ne(;essary to terminate the pregnancy — both those women 
had been ill for a long time before admission. 

Formerly three clinical types of this disease were described : 
(1) the neurotic type, found particularly in women of a nervous 
temperament in whom treatment by sedatives and by ‘‘ suggestion ” 
might stop the vomiting ; (2) the toxcemic tyj)e, where the only cause 
was presumed to be a toxaemia, and which in its fully developed form 
responded to no form of treatment other than the termination of 
the pregnancy ; and (3) the reflex tyj>e where there was some local 
lesion, such as a retroversion or exaggerated anteflexion of the uterus, 
the correction of which brought relief to the general condition. Pelvic 
abnormalities of this type, however, were very often present without 
the patient suffering from even morning sickness. 

In view of the more careful study of this hyperemesis we may 
reduce the clinical varieties to two — the neurotic and the toxcemic — 
which are very closely related to each other. There is now a consensus 
<^)f opinion, as has been suggested earlier (p. 197), that probably 
a mild toxscmic basis underlies even ordinary morning sickness. 
In nervous women this tendency to vomit may become an obsession 
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and lead to the fully developed neurotic type. Later the neurotic type, 
if it is not controlled, may cause such grave disturbance of the 
metabolic processes that the patient will merge into a condition of 
rapid emaciation and acidosis, and die from an acute toxic lesion. 
It is most important to remember how suddenly, in fact precipitately, 
this transfer from the apparently neurotic to the true toxsemic type 
may occur. The patient may present a fairly healthy appearance 
apart from the fact that she retches whenever she has even a drink 
of water : then within forty -eight hours she may show progressive 
emaciation, shrinking of the skin and jaundice. The most practical 



Fio. 82. — Liver in Hyperemesis. The eells near the central vein on the 
right show largo vacuoles duo to fatty change. The eells near tlie 
portal tract on the left are almost unaff(“cled. (H. L. Shcehati.) 


classification is on the basis of clinical severity — the more severe the 
clinical condition, the more marked is the toxacmic change. 

The old reflex variety is probably a mild toxaemic variety in which 
correction of a local pelvic abnormality acts on the patient as in the 
form of treatment by suggestion. 

Pathological Lesions. — The Liver. -^Vor many years the standard 
pathological lesion of the liver associated with hyi)eremef^lH (jravidarurn 
has been regarded as a central necrosis in the lobule surrounded by an 
area of fatty degeneration and then by a layer of healthy liver tissue, 
which may be reduced to a mere shell, round the i>eriphery of the organ. 
Specimens have been described in which as much as 90 i)er cent, of 
the liver tissue had been thrown out of action, but such extensive lesions 
are very rare. The post-mortem findings are most variable, and in 
many cases there is little or no obvious change (Fig. 82). There may 
be only a series of small necrotic patches in the centres of some of the 
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lobules, while the bulk of the organ appears quite healthy. In other 
cases only a few of the liver cells show fatty infiltration, while in others 
again there may be extensive fatty degeneration affecting the whole 
organ. The last type is usually found in women who die after a long 
illness, and the lesion is more characteristic of starvation than of 
acute toxaemia. Where the necrotic changes are marked the histo- 
logical picture resembles very closely that found in acute yellow 
atrophy of the liver — a central necrosis spreading from the centre of 
the lobule and regarded as characteristic of a systemic toxic process. 
This lesion is certainly found in patients who have been anaesthetised 
with chloroform for the termination of the i)regnancy, and is more 
likely to be the result (jf the chloroform. At one time great stress 
was laid on the difTerent distribution of necrosis in the hepatic lesions 
of hyperemesis and eclampsia, central in the former and peripheral in 
the latter, but central necrosis is quite frequently found in the livers 
of eclamptic patients (]). 222). 

The Kidneys . — The kidneys may show no change, but there is 
sonietimes a fatty degeneration of the first convoluted tubules. The 
extensive necrosis of the convoluted tubules which is occasionally 
described is probably due to post-mortem autolysis. 

Pathological (^hemistry. — While the biochemistry of this condi- 
tion has been extensively studied, there are few ])henomena which 
may be considered constant and characteristic. The most notable 
changes in the blood and the urine are due to starvation rather than 
toxaemia, and it is only in the most severe cases that evidence of gross 
tissue destruction can be identified. 

Vomiting ym)duces dehydration and reduces the carboliydrate 
intake. The glycogen reserve of the liver is used up, and the body 
has to live on its own fats and proteins. The oxidation of the fats 
is incomplete owing to tlie shortage of carbohydrate and consequently 
j3 -hydroxy butyiic^ acid, diacetic acid and acetone circulate in the blood 
and appear in the urine. The hydrogen-ion concentration of the blood 
is stabilised at this stage by the excretion of a larger amount of 
jiitrogen as ammonia, instead of as urea, and the ammonia coefficient 
rises. Tliis coefficient, indicating tiie pro])ortion of the total nitrogen 
in the urine which is excreted as ammonia, rises from the normal 
figure five to ten, twenty or even higher. While a high ammonia 
coefficient was at one time regarded as diagnostic of the toxic form 
of vomiting, its only significance is as an index of the state of starvation 
in the tissues. When necrotic changes occur in the liver,, the excretion 
of bile is interfered with and bile appears in the urine. Should the 
destruction of liver cells continue, there will be a large increase in the 
nitrogen content of the blood, chiefly in the form of urea. This will 
give a very characteristic picture of an adequate excretion of nitrogen 
by the kidneys, with the non -protein nitrogen of the blood approaching 
figures which occui* in uraunia, and is sometimes found in the terminal 
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stages of hyperemesis. Occasionally in severe cases the acetone bodies 
disappear from the urine, and this change is probably due to the body 
proteins being broken down when the fat reserve is exhausted. 

The most constant findings are the occurrence of acetone bodies 
in the blood and the urine, and the increased ammonia coefficient. 
In severe cases the blood shows an increase in the non-protein 
nitrogen, uric acid, urea, and amino and lactic acids, with a decrease 
in the chlorides. This decrease is probably the result of dehydration, 
and may be associated with the absence of free hydrochloric acid 
from the gastric secretion, frequently observed in such cases. The 
chlorides in the urine are also decreased. The carbon-dioxide com- 
bining power of the blood remains normal, except in severe cases, 
and even then the acid-base equilibrium, as indicated by the hydrogen- 
ion concentration, remains within normal limits. The blood-sugar may 
be slightly raised in severe cases, but is usually unchanged. 

Incidence. — Hyperemesis gravidarum occurs in about one out of 
700 cases, but this incidence varies in different countries. France and 
the United States show a greater incidence than Great Britain, and 
Scotland than England and Wales. The disease occurs usually in the 
second or third, more rarely in the fourth, month. It occurs in multi- 
gravida3 as in primigravidse, and may occur in the same woman with 
successive pregnancies. 

Symptoms. — ^The ordinary sickness of pregnancy becomes greatly 
exaggerated : the patient loses her appetite and the stomach becomes 
intolerant of solid food and even of all liquids. Anorexia may develop 
into loathing of food : the mere mention of it may bring on retching. 
At first confined to the mornings, then spreading through the day, 
the vomiting may eventually disturb the patient right through the 
night. She complains of severe epigastric pain, and of pain in the ribs, 
due to the excessive retching. 

The vomit, which is at first composed of bile and mucus, may 
eventually have the appearance of “ coffee-grounds ” from the presence 
of altered blood. The urine is scanty and liigh-coloured and contains 
albumin, casts, bile, acetone, diacetic acid and sometimes glu(;ose. 

When the toxsemic type is established, dehydration and emaciation 
occur, and the patient loses weight up to the amount of 20 or 
30 lbs. The skin becomes pale, dry and shrunken with a definite 
yellow tinge which may develop later hito deep jaundice. The 
abdomen becomes scaphoid, and there is gieat tenderness over the 
stomach and liver. While the lips may be dry and cracked, they are 
often full ami of a bright red colour. The gums are covered with sordes, 
the tongue dry and cracked, and there is a heavy odour of acetone 
from the breath. The temperature may be subnormal, but pyrexia 
up to about 101° may occur, especially in the more acute cases. The 
pulse-rate rises, its volume deteriorates, and the systolic blood-pressure 
falls to under 100. Routine eye examination may reveal a haemorrhagic 
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retinitis, which is to be regarded as a very grave sign. In the terminal 
stages torpor or occasionally violent excitement, passing into coma, 
occurs. Not infrequently in the gravest forms there occurs for a day 
or two before death a cessation of vomiting, which may be mistaken 
for an improvement in the patient’s condition. 

Clinical Course . — The disease is usually slowly progressive, until 
wasting first appears, from which point the downward progress may 
be very rapid. There are, however, cases in which the onset and 
development are so sudden as to deserve the name ‘‘ fulminating 
type.” In the latter case, death may occur within ten days from the 
first disturbance, whereas in the ordinary type the condition may drag 
on for four or five weeks. Rjwjcial care must be taken with those 
patients who appear to have made a satisfactory recovery and then 
within a week or two have a sudden acute relapse : their resistance 
has already been reduced and the relapse may take almost a ful- 
minating course. 

Diagnosis. — The first step in diagnosis is to make certain that the 
vomiting is not due to any of the ordinary causes of pathological 
vomiting — e.q. chronic intestinal obstruction, strangulated hernia, 
gastric ulcer, chronic alcoholism, cerebral tumour, or the onset of an 
acute specific fever. Then, again, we have to consider other conditions 
in pregnancy which may be associated with vomiting — as, for example, 
hydatidiform mole, i)yelitis, or acute hydramnios, but vomiting from 
those causes is considered later. 

When a decision has been reached that the excessive sickness is 
solely due to the existence of an early pregnancy, treatment on the 
lines indicated in the following paragraphs should be instituted. The 
prognosis depends on the response to treatment. 

Treatment, — In the treatment of hyperemesis gravidarum we are 
handicapped by the uncertainty of its aetiology. On the assumption 
that endocrine irregularities may be responsible, series of cases have 
been treated with corpus luteum extract and with desiccated placenta — 
in neither instance have uniform results been obtained. Cures have 
been reported following the injection of 10 or 20 c.c. of serum obtained 
from a normal pregnant woman, but this form of therapy may &11 
into the category of treatment by suggestion. Symptomatic treatment 
with gastric sedatives, such as dilute hydrocyanic acid or bismuth 
and soda mixtures, may be successful in mild cases. Only an empirical 
basis can be advanced for the use of cerium oxalate or dilute tincture 
of iodine, by which success is occasionally acjhieved. Ga,stric analysis 
would sometimes justify the administration of dilute hydrochloric acid 
before meals. Sedative treatment on wider lines will be referred to 
later — ^for this jmrpose bromides, chloral, or luminal may be employed. 
There is a type of patient in whom encouragement and reassurance, 
reference to the prospect of motherhood, and a degree of psychic 
control will be sufficient. This hypereynesis type of case is certainly 



204 


OBSTETRICS AND GYN^ECOLOCxY 


one in which suggestion exercised by relatives, or by the medical 
attendant and nurse, may have a very great influence — by the 
relatives, unfortunately, almost always adversely. 

While different cases may respond very differently to treatment, 
it is a great advantage to have a definite scheme based on definite 
therapeutic principles. Harding and Watson did a great service by 
focusing attention on four setiological factors which, while not defining 
the precise origin of hyperemesis gravidarum, form a useful guide 
to systematic treatment — (a) Disturbed Carbohydrate Metabolism. 
associated with the excessive needs of the foetus in this food principle. 
The foetus is unable to accumulate any reserve of carbohydrate within 
its own tissues until the seventh month. The mother must have a 
constant supply available, and may therefoi‘e suffer a great depletion 
of her own reserves, and even require to di’aw upon her fats and 
proteins for this purpose (p. 143). (6) New'osis : There may be some 
relationship between disturbed carbohydrate metabolism and the 
sympathetic nervous system. On the other hand, the special liability 
of the nervous type of woman to this disease has already been referred 
to. (c) Alimentary Toxremia. associated with intestinal stasis. 
This stasis is not simply a mechanical effect ; it is more probably due 
to an inhibitory influence on smooth muscle tissue, produced during 
pregnancy either by endocrine activity (p. 59) or by some abnormal 
metabolic product, (d) Dehydration : the result of the poor intake 
of fluid and the excessive loss by vomiting. 

In accordance with this scheme the inild case, in which there is 
only exaggerated morning sickness, should be put on to a carbohydrate 
diet, including fruit, jellies and starchy food. It is useful to include 
vitamin B concentrates, such as Bcmax or Marmite. To this may 
be added gradually fish and chicken. Food with a high fat content, 
such as bacon, salmon, etc., should be avoided. Frequent light meals 
should be taken — six small meals rather than three heavy meals. It 
is most important that she should have some light nourishment, such 
as Benger’s Food, Horlick’s milk, glucose solution, or even dry barley 
sugar, when she wakens in the morning or if she is awake during the 
night. The fluid intake should be ample, not less than 3 pints per day. 
Care should be taken to secure regular bowel movements. At this 
stage encouragement and reassurance are most valuable. 

In mare advanced cases, where there is frequent voniiting with or 
without continuous nausea, but no epigastric ])ain or jaundice, where 
very little food is retained, and dehydration appearing, more stringent 
measures are necessary. The patient should be moved to an institution 
or nursing home and isolated from her relatives, whose excessive 
sympathy, or even want of sympathy, may have an adverse influence. 
She must be kept in bed, and all nourishment by mouth stopped. 
Nutrition is secured by giving glucose in a 10 per cent, solution per 
rectum, preferably by the continuous drip method. If the rate of 
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administration is kept slow, under 10 ounces per hour, the patient may 
retain 4 or 5 pints in the first twenty -four hours. A sedative effect 
is secured by giving 40 grains of sodium bromide or 30 grains of chloral 
hydrate with the rectal glucose. If there is any difficulty with the 
drip method, or when it has been discontinued, the same strength of 
glucose should be given in separate enemata, carefully administered, 
containing not more than 6 or 8 ounces, at four-hourly intervals. 
Bromides or chloral should be continued in the last saline at night. 
The bowel should be cleansed with a single soap-and-water enema 
per day. 

As the sickness is arrested, the patient is allowed sips of water by 
mouth ; and by the end of twenty-four hours she is encouraged to 
drink freely. No food is given by mouth until she asks for it, and then 
the diet is on the lines indicated for mild cases. The glucose enemata 
are continued until the acetone bodies disappear from the urine. 
Protein is not added to the diet until the acetonuria disappears. 

In the 7nmt severe eases, where there is continuous vomiting with 
ej)igastric pain, jaundice, complete inability to retain food, and 
marked dehydration, still more vigorous measures are required. Such 
I)atient8 require all the resources of an institution. It is essential that 
glucose should be supplied to the tissues as quickly as possible, and 
the intravenous route is the most favourable. Again the continuous 
drip method is the most satisfactory, and a 10 per cent, solution of 
glucose should be run into the antecubital vein, the rate being adjusted 
to give about I pint in four hours. In view of the diminution of 
chlorides in the blood (p. 202) it is helpful to add 0*5 per cent, sodium 
chloride to the glucose solution. From 4 to 6 pints can be given 
by this method in twenty -four hours. Where the patient is too restless 
to allow the continuous method, 1 pint of the glucose solution should 
be given intravenously every six hours. Where the veins are small, 
or access difficult, 1 ])int of glucose of the same strength may be 
given intramuscularly, but this method causes considerable discomfort 
and can seldom be repeated. With this massive administration of 
glucose intravenously, there may aj)pear symptoms of hyperglycsemia : 
this may be guarded against and storage by the liver in the form of 
glycogen encouraged, by the administration of insulin at the rate of 
1 unit per 3 grams, of glucose. As a few cases of hyperemesis show 
alkalosis instead of the usual acidosis, insulin should be administered 
with the very greatest care. 

During this phase of intensive treatment, sedatives of the bromide 
type should be administered in solution j)er rectum. Hiccup, which 
occasionally appears as a disturbing symptom in the most severe cases, 
may be controlled by the administration of 0-5 grain of codeine hypo- 
dermically. The administration of calcium gluconate intramuscularly — 
20 c.c. of a 10 per cent, solution — is recommended for the protection 
of the liver against the acjtion of toxins, but in the series of one hundred 
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cases referred to (p. 199) this step was not found necessary. As 
improvement occurs the patient is carried through the treatment 
already described for the less severe, and then through that for the 
mUd cases. Improvement is indicated not only by the general condition 
of the patient, but also by a rise in the amount of urine secreted, a 
marked reduction in the acetone bodies present in the urine, and by 
a fall in the pulse-rate. 

Some cases may be so resistant to treatment that termination of 
the pregnancy offers the only hope of cure : the number of such cases 
should be very small (p. 199). The imp(yrtant point in those obstinate 
cases is to terminate the pregnancy before the patient's condition is so 
poor as to make interference dangerous. Even when evacuation of the 
uterine contents has been decided on, it is advisable to give intravenous 
glucose before operation. On general grounds it is more important 
to persevere with conservative treatment in a primigravida than in 
a multipara. Should a primigravida require to have her first pregnancy 
terminated, succeeding pregnancies may the more easily appear to 
require similar treatment. Before operation the anaesthetic requires 
special consideration. With such an amount of liver damage as may be 
present, chloroform is quite unsuitable. Ether may not only cause 
undesirable blood loss during the operation, but also be followed by 
bronchial irritation. The condition of the patient is usually too poor 
to permit spinal anaesthesia. Nitrous oxide with oxygen is the most 
satisfactory anaesthetic where the uterus is emptied from the vagina. 
When the abdominal route is chosen, most satisfactory results are 
obtained by the infiltration of the tissues with a local anaesthetic 
(2 per cent, novocain), nitrous oxide with oxygen being used as a 
supplementary anaesthetic where the patient proves hypersensitive or 
restless. The blood loss under those conditions is very slight. 

The operation should be of the one-stage type, and for this reason 
slow dilatation of the cervix with tents is contraindicated. Where 
the cervix cannot be easily dilated, it should be incised and vaginal 
hysterotomy performed — ^usuaUy a simple operation in a parous 
woman, but more difficult in a primigravida. There is now an 
increasing tendency to deal with such cases by the abdominal route : 
abdominal hysterotomy can be carried out expeditiously with a 
certain complete removal of the ovum, minimal blood loss, and 
relatively less shock than the more protracted vaginal operations. 

When the uterus has been emptied, the patient’s recovery may be 
extraordinarily rapid and complete. In the fulminating type of case 
very copious carbohydrate administration should be continued for 
several days after operation. 

Excessive Vomiting in the Later Months of Pregnancy. — In the later 
months of pregnancy there may be persistent or excessive vomiting, 
but in most cases this will be found to be merely a symptom of 
some well-established and readily identified lesion. In cases of renal 
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inefficiency, due either to pre-eclamptic toxaemia or chronic nephritis, 
excessive vomiting may be a very disturbing symptom (p. 217), In 
pyelitis, especially the chronic form, vomiting may be so persistent 
as to cause inanition (p. 264). Its association with profound liver 
changes may lead to a diagnosis of acute yellow atrophy of the liver 
(p. 208)4 Multiple pregnancy, hydramnios, especially in its acute 
form, accidental haemorrhage, and cases in which a hydatidiform mole 
persists into the second half of pregnancy, may cause persistent 
vomiting. Associated lesions, such as red degeneration in fibroid 
tumours, torsion of the pedicle of an ovarian cyst, or even the presence 
of a large ovarian cyst, are further associations. All the various 
diseases, which, apart from pregnancy, may cause excessive vomiting, 
have to be considered. When all those relationships have been studied, 
there still remains a small group of cases in which excessive vomiting 
during the later months appears to have been induced by an otherwise 
normal pregnancy. There may have been an earlier hyi)eremesi8 
gravidarum which did not clear up completely. A few fatal cases 
seem to admit no more accurate diagnosis — there may be some central 
deposition of fat in the liver lobules and fatty degeneration of the 
first convoluted tubules of the kidney. 

Most careful investigation is required, but when the diagnosis has 
been established by elimination of other causes, the principles to be 
followed in treatment are jirecisely those which have been described 
for cases of hypereme^iis gravidarum — the administration of glucose 
and sedatives. The one important difference is that in the later months 
induction of premature labour may be resorted to with less compunction 
than the induction of abortion in the early months. 


ACUTE YELLOW ATROPHY OF THE LIVER 

Acute yellow atrophy of the liver, otherwise described as Icterus 
gravis gravidarum, is described here because of its resemblance to hyper- 
emesis gravidarum, even though it most commonly occurs in the later 
months of pregnancy. This acute yellow atrophy is not peculiar to 
pregnancy, but over 60 per cent, of the recorded cases have occurred 
in pregnant women. It may occur as early as the second month, though 
it usually occurs in the later months, or in the first few days of the 
puerperium. The disease is due to one of the most profound types 
of toxsemia known, but the source of the toxin has not yet been 
discovered. Some of the cases described may have been due to 
chloroform poisoning (p. 413). 

Pathology. — Liver , — ^The liver rapidly diminishes in volume, its 
capsule assuming a wrinkled appearance. Its weight may be only 
half the normal weight ; its consistency is very soft ; on section, the 
surface appears dark red, while close examination show's a series of 
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little red centres surrounded by yellow rings. Tiny haemorrhages 
may be found under the capsule. 

Microscopically, the centres of the lobules are found to be necrotic, 
and surrounded by areas of fatty degeneration. There may be a shell 
of normal hepatic tissue at the periphery of the lobule. The inter- 
lobular spaces remain unaltered. The changes are very similar to 
those described in the most severe forms of hyperemesis gravidarum. 

Kidneys . — The kidneys present the signs of acute nephritis with 
degenerative changes in the convoluted tubules, the lumina of which 
are filled with casts and debris. The glomenili and collecting tubules 
may apj)ear normal. 

Pathological Chemistry. — The changes in the urine are very 
similar to those found in the more severe forms of hyperemesis 
gravidarum. The total nitrogen is usually increased, with a reduction 
in the urea fraction and a very high ammonia coefficient. There is a 
very marked increase in the amino-acids. The amount of urine is 
scanty, high-coloured, and contains albumin, bile, acetone bodies, and 
sometimes a great quantity of blood. This is one of the few conditions 
in which crystals of leucin and tyrosin are found in the urine. 

The chemistry of the blood has been investigated in a few cases. 
The total non-protein nitrogen is incTeased, the urea nitrogen within 
normal limits, but the uric avid and amino-acids are very much 
increased. The amino-acid nitrogen may even exceed the urea 
nitrogen and this appears to be due to the autolysis of liver cells. 
The sugar in the blood is reduced. The carbon dioxide combining 
power of the blood is greatly reduced, indicating a relative or 
developing acidosis. 

Symptoms. — The onset may be sudden or gradual. In the former 
case, the symptoms resemble phosjdiorus or some other form of poison- 
ing. The patient, apparently in perfect health, is suddenly seized with 
headache, violejit griping pains, vomiting and severe diarrhcca. The 
course is very acute ; torj)or or delirium with extreme restlessness 
occurs ; very soon coma supervenes, accomj)anied sometimes by 
convulsions. Jaundice, sometimes of a very marked type, aj)])ears 
very early. The pulse-rate be(?omes A^ery rapid, and the temperature, 
at first subnormal, rises sometimes to a very high ])oint. The blood- 
pressure remains normal until renal function fails. The state of coma 
may bo terminated in a few hours, sometimes in several days, by 
death. Recovery is unusual. 

In most cases the course is much more gradual. The early symp- 
toms arc those of a pre-eclamptic toxaemia. The patient complains 
of headache, vomiting, constipation, ejhgastric pain and extreme 
weakness. Jaundice soon appears, and careful observation reveals 
the fact that the liver dullness is diminishing. The patient becomes 
more and more apathetic, and gradually passes into a state of coma. 
Sometimes a still-born child is delivered spontaneously and the foetal 
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liver and kidneys show the same type of lesions as have been described 
in the mother. Most of those cases also end in death. The prodromal 
symptoms described above may change suddenly into the symptoms 
of the acute type. 

The s 5 miptom 8 are the same whether the disease appears in 
I)regnancy or in the puerperium. 

Diagnosis. — In association with j)regnancy, this condition may 
resemble severe pre-eclamptic toxsemia or eclampsia ; but the deep 
jaundice, the diminution of liver dullness, the low blood-pressure and 
the abnormal constituents in the urine give a clear differentiation. 
In the puerperium this condition may be mistaken for a fulminating 
puerperal infection, and diagnosis may only be established at autopsy. 
Should the puerperal infection be due to the very rare Bacillus welchii, 
differential diagnosis is almost impossible. Another immediate 
puer})eral condition which may cause difficulty in diagnosis is delayed 
chloroform poisoning, but the history of the administration of chloro- 
form one or two days before the onset of symptoms indicates the 
nature of the toxin. The child is practically always lost. 

Treatment and Prognosis. — The prognosis in these cases is very 
bad : few recover. If the condition occurs in pregnancy, the uterus 
should be emptied as rapidly as is consistent with the condition of the 
})atient, and abdominal hysterotomy under local anaesthesia (p. 421) 
])rovides the most efficient method. The general treatment should be 
by the intravenous administration of glucose, as described for the most 
severe cases of hyperernesis gravidarum (p. 20 :i). The impairment of 
renal function in those cases renders them sj>ecially liable to develop 
ketosis during treatment. Alkalis in the form of bicarbonate of soda 
should be given by mouth or per rectum to prevent acidosis. 

PRE-ECLAMPTIC TOXEMIA 

In this section are considered those ])atients in whom the later 
Tuonths of pregnancy are disturbed by one or more of the three 
cardinal signs — albuminuria, raised blood-pressure and cedema — all 
associated with a tendency to the development of eclampsia. These 
changes a])pear in this group to be entirely due to the pregnancy : 
the association of pregnancy with chronic nephritis will be considered 
in the following section (}>. 21(>). The term pre-eclmnptic toxwmia 
has been employed here, partly for convenience of classification, but 
also as recognising the separate importance of each, of the three 
signs : this same clinical group may be found described as Pregnancy- 
Kidney, Albuminuria of Pregnancy, Hypertensive Toxaemia, or Late 
Pregnancy Toxvemia. The arrangement of the section is based on 
albuminuria as probably the most frequent, though not necessarily 
the most important, sign. 

In over 5 per cent, of pregnant women, particularly in primigravidae, 
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a trace of albumin will be found in the urine by such routine tests as 
boiling or the use of nitric acid : when finer reagents, such as potassium 
ferrocyanide, are used, a positive reaction will be found in about 
one-third of all pregnant women. The type of case considered here 
is that in which there is no evidence of any preceding or continuing 
nephritis (p. 216). This newly-established albuminuria has already 
been ascribed to a mild toxaemia, and the examination of the kidneys 
in cases of eclampsia indicates that the toxin affects the walls of the 
glomerular capillaries (p. 223). The obvious 5 per cent, referred to 
above is found to include the larger proportion of such abnormalities 
in pregnancy as liydramnios, plural pregnancy and hydatidiform mole. 
Subjective symptoms associated with this albuminuria may never 
appear, but when they do they usually occur in the later months of 
pregnancy. The condition when identified generally responds to 
treatment ; but, if neglected, it may develop into true eclampsia. 
Occasionally, eclampsia develops even when the patient has been under 
what is usually satisfactory treatment — the fulminating type (p. 227). 

Recurrent Slight Albuminuria. — In some women slight albumin- 
uria appears within the last three months in successive i)regnancie8. 
The actual amount of albumin seldom reaches two parts on the 
Esbach scale, and is frequently less than one part. The amount of 
urine excreted is normal and renal functional tests, such as the rate 
of excretion of indigo-carmine and the urea concentration test, give 
normal readings. The blood-pressure is slightly raised, but the 
systolic pressure seldom exceeds 150 mm. Hg. and the diastolic 
pressure is under 90. There is in most cases some o'dema of the 
ankles, and the subjective sj'inptoms, if any, are limited to headache 
and slight malaise. The albuminuria shows little tendency to increase 
during the pregnancy, but while it can be easily controlled by rest 
in bed and a restricted diet, treatment fails to clear uj) the condition 
entirely. The albuminuria disapjiears during the puerperium, though 
sometimes not until a few weeks after labour, and careful examination 
some months later shows no trace of functional impairment. In her 
next pregnancy the same train of events will occur, the time of 
appearance and the degree of albuminuria being practically the same. 
Those women may pass through several pregnancies with the same 
slight disturbance and little trace of. after-effects ; but continued 
observation of such patients has shown that a large percentage 
eventually develop persistent hypertension, cardiac enlargement, 
retinal sclerosis, and other signs of cardiovascular disease— in one 
group 50 per cent, showed persistent hypertension at the end of five 
years. 

Earlier experience of this apparently minor disability seemed to 
justify the belief that in those patients there was some congenital 
jenal defect, just sufficient to support the metabolic processes apart 
from pregnancy, or that the kidneys had a poor functional reserve — 
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the low reserve kidney. This latter view was based on the belief that 
under normal circumstances all the glomeruli of the kidney are not 
in full function at one time, and that there is a margin of safety of 
almost 50 per cent, against times of special strain. If this margin 
is low, then the extra strain of the later months of pregnancy will 
exhaust the reserve and cause albuminuria, oedema and a rise in blood- 
pressure. Further experience and observation of the later clinical 
records of the patients have made it clear that this mild recurrent 
albuminuria is due to a mild toxaemia — the difference between this • 
and progressive albuminuria being only one of degree. 

Progressive Albuminuria. — This term may be conveniently applied 
to the more frequent and more severe type of albuminuria which 
may appear at the same stage of pregnancy, but which tends to 
increase in severity with the progress of the pregnancy. While the 
amount of albumin may be small at first, it tends to increase and may 
rise to as much as 20 parts on the Esbach scale. In the heat test the 
coagulum is very dense owing to the large proportion of globulin present. 
The amount of urine secreted tends to diminish as the condition 
ju'ogresses. 

Before albumin apjiears in the urine there is usually cedema and 
a rise in blood-pressure. The condition has such serious possibilities 
that it is important to detect it at the earliest possible moment. The 
first sign is usually oedema — not the easily recognised surface oedema 
which spreads from the feet and legs to the vulva, the upper limbs 
and sometimes the face, and which appears later — but an accumulation 
of fluid in the deeper tissues. Such a condition, described as occult 
ORclerna, should always be suspected when there is an abnormal increase 
in weight. The steady increase of weight month by month, character- 
istic of normal pregnancy (p. 190), has been standardised, and when 
the increase in one month exceeds 5 lbs. a toxic albuminuria is 
found to occur in about 50 per cent, of the patients. This oedema 
is not necessary for the development of severe albuminuria — (jedema 
may be absent in the most sevens cases of eclampsia and such absence 
is regarded as an unfavourable sign. Associated with the oedema 
there is usually very marked pallor. 

A rise in blood-jjressure usually ocemrs after oedema has been 
recognised, but may precede the actual calbuminuria by two or three 
weeks. A rise in the systolic blood-pressure to 180 is usual in such 
cases, but this may become increased to 200 with a diastolic pressure 
of 120. The routine estimation of blood-pressure is one of the most 
reliable and convenient methods of identifying toxscmic tendencies in 
pregnant women, and antenatal sui)ervision without such records 
cannot be accepted as efficient. 

As the condition progresses the patient frequently complains of 
severe headache, usually frontal in character. She may complain of 
flashes of light or black spots before her eyes, dimness of vision or even 
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complete blindness. The routine examination of the eyes in cases of 
albuminuria in pregnancy is most important for exact diagnosis and 
prognosis. By the time that eye symptoms appear, oedema and 
sometimes separation of the retina can be identified : in severe cases 
there may be small haemorrhages and patches of exudate. The 
appearances may resemble very closely the changes in Bright’s disease, 
and retinitis can no longer be regarded as proof of a pre-existing 
nephritis — it may only be a measure of the severity of the toxaemia. 
Arterio-sclerotic changes in the retinal vessels, however, are diagnostic 
of pre-existing renal or arterial disease. 

Vomiting with epigastric pain, more severe headaches or drowsiness 
with sometimes slight mental disturbance, occurring in a case of severe 
albuminuria may be the immediate precursors of the onset of eclampsia, 
and must be regarded as very serious symptoms. While eclampsia 
is the usual fate of patients in whom severe albuminuria of this tyi)e 
has not been diagnosed, or has failed to respond to treatment, a few 
women pass from extreme drowsiness to coma and death. 

Pathological (;Jiiemtstry. — The reduction in the volume of urine 
excreted and the high content of albumen and globulin has been 
referred to. The urea and the chloride content are very low. In the 
more severe cases there are usually large numbers of casts and many 
blood cells : in slight cases a few casts may be identified. Pus cells 
are accidental, as this type of hypertensive toxsemia is seldom 
associated with pyelitis (p. 262). Acetone may be present. 

The blood proteins show very low values, down to 4 or 5 mg. [)er 
cent., and this may be of importance in the })roduction of (edema. 
The proportions of globulin and fibrinogen to albumen are even higher 
than in normal pregnancy. There is no evidence of nitrogen retention- — 
the non-protein nitrogen is within normal limits and the urea as low 
as in normal pregnancy. The uric acid is increased, but the calcium 
is at the lower limit of normal values. The chlorides are reduced 
and the carbon dioxide combining power is diminished. 

Diagnosis. — The great j)roblem here is to diffc^rentiate pre-eclamptic 
toxaemia from an old-standing nephritis comi)licated by pregnancy 
(p. 216). The latter is not a primary toxaemia, although it is a condition 
which may become much worse during pregnancy. Occasionally the 
patient may help the physician by giving- a history of a previous attack 
of nephritis or a history of some illness which is often followed by 
permanent injury to the kidney, such as scarlet fever or diphtheria. 

In the nephritic patients also there are usually cardiovascular 
changes — thickened arteries, raised blood-pressure and cardiac hyper- 
trophy. Again the urine, before j^regnancy occurred, was increased 
in amount with very little albumin ; and this condition continues 
throughout pregnancy, unless the kidneys give way under the strain. 

Pre-eclamptic toxaemia occurs most frequently in primigravidae 
(about 70 per cent.) with no history of a previous kidney renal lesion, 
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and is about four to five times more frequent in plural pregnancy. 
The symptoms do not usually make their appearance until the second 
half of pregnancy, whereas the albuminuria of nephritis may be 
discovered early in the first half. 

Laboratory investigations are disappointing as an aid to differential 
diagnosis. Examination of the blood and the urine does not show 
any great difference until definite renal inefficiency develops in the 
nephritic case. Then the non-protein nitrogen of the blood may rise 
from 20 to 40 or 45 mg. per cent., with a corresponding rise in the 
blood urea — indicating definite retention of nitrogen. The uric acid 
content in the pre -eclamptic type is usually higher — 4 to 6 mg. per 
cent.- than in the nei)hritic type — 2 to 4 mg. per cent. — but the 
figures are not sufficiently definite to allow a differential diagnosis. 
The carbon dioxide power of the blood in pre-eclampsia is diminished 
to about 40 volumes per cent., whereas this value in nephritic cases 
remains at the figure for normal pregnancy — 48 volumes per cent. 
The urea concentration and urea clearance tests give low figures in 
both cases, without any such difference as would provide a basis for 
differential diagn osis . 

We may have some assistance in differential diagnosis from the 
extent to whicth tlie condition clears up at the end of the pregnancy. 
Where the signs and symptoms disappear entirely within a week or 
two, it is likely that the disturbance was duo to a toxaemia. Even in 
su(?h cases the urea clearance test may take three or six months to 
regain normal values. If the signs of renal inefficiency persist, we have 
still the alternatives of there having been an organic lesion before the 
])regnancy started, or that a severe toxaemia has now produced 
])ermancnt renal damage. 

Prognosis. — The immediate prognosis depends essentially on the 
response to treatment. In the recurrent slight type there is seldom 
any reason for immediate anxiety, but a succession of pregnancies with 
this minor functional disturbance must increase liability to the 
])ermaneTit lesion which has been found eventually in a large ^ 
]>er(;entage of such patients. In progressive albuminuria the condition 
usually responds to treatment, and a healthy child may be born at 
term. Where a marked albuminuria persists in spite of treatment, 
there may be a premature labour with the birth of an ill-nourished 
or even a macerated foetus. ‘‘ Accidental ha3moiThage ” (p. 584) may 
occur in this type, but more frequent is the onset of eclampsia. 

The longer the albuminuria persists, the worse i^ the ultimate 
prognosis. Where severe albuminuria develops quickly, does not 
res[)ond to conservative treatment and requires the early termination 
ol the pregnancy as the only means of preventing the onset of 
eclampsia, or where eclampsia apj)ears in its fulminating form 
(p. 227), the late prognosis appears to be more favourable than in the 
more protracted cases. Recent investigations show that where a 
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marked albuminuria had persisted in a pregnant woman for two weeks, 
under careful treatment, whatever be the fate of the present pregnancy, 
the patient develops chronic nephritis in about 10 per cent, of cases. 
In a further 50 per cent., while the patient may remain well in the 
interval, a subsequent pregnancy is liable to be associated with marked 
albuminuria. 

The prognosis for the foetus has already been referred to in 
connection with the liability to premature labour : in other cases the 
prospects of the fa^tus are impaired by the necessity for the induction 
of premature labour in the interests of the mother. At full term, in 
cases of persisting albuminmia, the foetus may be ill-nourished or even 
macerated. 

Treatment. — The essential point in the treatment of these cases 
is early diagnosis. The urine of every pregnant woman should be 
examined at least once a month up to the seventh month : once a 
fortnight in the seventh and eighth months, and then weekly until 
the birth. Of equal, if not greater, importance is the regular estimation 
of the blood-pressure — as has been pointed out (p. 190) a raised blood- 
pressure may precede albuminuria by several weeks. The routine 
weighing of the patient from the time she first comes under observation 
during her x>regnancy may give the very earliest sign of the tendency 
to abnormal water retention (p. 190). When an increase of weight 
of over 5 lbs. a month, or a raised blood-])ressure is found, the 
patient should at once be put under treatment as a case of early 
toxaemia. Further, all antenatal j)atients should be instnicted to 
report to their medical attendant on noticing any surface oedema, or 
when disturbed by headaches or eye symptoms, so that no opportunity 
of early diagnosis should be lost. 

When elevated blood-pressure, abnormal increase in weight, or 
surface oedema is noted in a pregnant woman, the urine should be 
carefully examined for albumin. If there is even a haze preserit a 
catheter specimen should be taken direct into a sterile bottle, so that 
the test for albumin may be made in a s])ecimen free from the 
contamination of vaginal secretion. Further, the specimen so obtained 
is available for bacteriological examination — the importance of the 
early diagnosis of pyelitis is referred to in another section (f). 262). 
If even a trace of albumin is found, oV if there is a raised blood- 
pressure, abnormal increase in weight, or mdema, without albuminuria, 
the patient should be put on to a restricted diet with a fairly low 
protein content, a reduced salt content, and large amounts of fluid. 
The volume of urine must be noted daily to prevent undue retention 
of fluid in the tissues. She should be instructed to take regularly a 
mild saline aperient of the mist -alba type. 

Where there is more marked albuminuria the i)atient should be kept 
in bed and for the first twenty-four or forty-eight hours given only 
fluids containing glucose, to allow a more accurate assessment of her 
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condition. The amount of urine excreted, the amount of albumin 
in the urine, the blood urea and the urea concentration should all be 
tested : the blood-pressure should be taken several times during this 
period, as the first readings may be unreliable because of the patient’s 
excitement. The bowel should be well cleared in the first instance 
by a hydragogue purgative, such as compound jalap powder, and then 
kept moving freely by a mild saline aperient, such as mist-alba. The 
skin should be encouraged to act freely by dressing the patient in 
flannel, keeping her between blankets, and using hot-water bottles 
freely. Large quantities of fluid should be given — not less than 4 or 
5 pints in twenty-four hours : it may sometimes be difficult to get 
the patient to take quite as much, and the amount should be reduced 
if there is extreme oedema. It is doubtful whether a diuretic mixture 
will help at this stage, but in cases of extreme oedema large amounts 
of alkalis per day (250 or even 500 grains in twenty -four hours) 
a])pear to promote excretion. After the first twenty-four or forty -eight 
hours tlie patient should be put on to a restricted diet with a low 
protein content and abundant carbohydrate : if the protein content is 
too low the i)atient will have to use her own tissues to supply nitrogen 
to the foetus, and the kidneys will continue to excrete nitrogen. At 
this stage milk is not a very suitable form of nourishment, owing to 
its higli proteiii content : fresh fruits and salads are most useful. Iron 
should be given, either as Blaud’s })ills or one of the scale i)reparations, 
to prevent anaemia. Such close and accurate supervision is so necessary 
in this type of case that it is essential that the patient should be nursed 
in hospital or under equivalent conditions. One most important 
princi])le in treatment is complete rest — particularly valuable in the 
control of hypertension. While the measures described above usually 
secure an adequate diuresis, it is almost impossible to get the urine 
completely free from albumin before the end of j)regnancy. 

The a'tiology of this type of albuminuria is so closely associated 
witli that of eclampsia that it is not discussed separately here. 
However, in virtue of various theories about the cause of eclampsia, 
other therapeutic measures have been advised. Relatively large doses 
of thyroid extract, up to 5 or fi grains, have been given : more recently 
the ovarian hormones, especially that of the corpus luteum, have been 
recommended. The use of large amounts of alkali, especially in cases 
with great cedema, has been referred to. Much attention has been 
<lirected recently to the importance of calcium therapy : it has been 
prescribed alone, with alkalis or with the vitamins A and D, not only 
as a routine prophylactic measure, but also for the relief of established 
albuminuria. On the a.nalogy of the prevention or treatment of 
experimental liver destruction in animals, calcium in the form of 
gluconate salt with glucose has been recommended for intravenous 
administration. Again, good results have been described from the use 
of ultra-violet radiation. 
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Further treatment depends on the patient’s response. Improve- 
ment is shown by a fall in the blood-pressure and in the amount of 
albumin, by an increase in the amount of urine secreted, and by the 
disappearance of oedema. A rapid improvement will warrant a more 
liberal diet, but when this albuminuric tendency has manifested itself, 
the patient must be kept under the closest supervision throughout the 
rest of her pregnancy. She should be examined at not less than 
weekly intervals, the blood-pressure, the amount of urine passed, 
the quantity of albumin and the presence or absence of oedema 
being recorded. 

When the amount of albumin falls below two parts Esbach but does 
not disappear completely, even though the systolic blood-pres8Ui*e 
falls below 140, the patient must be kept in bed under observation 
on a restricted diet. If the albuminuria persists beyond two weeks, 
the possibility of permanent kidney damage, which may show itself 
either as a persisting chronic nephritis or a recurrent severe albuminuria 
in subsequent pregnancies or of persistent hypertension, must be 
considered. The soundest treatment under those circumstances is to 
terminate the pregnancy — the most satisfactory method for this 
purpose is simple puncture of the membranes : the ])atient usually 
goes into labour very promptly (p. 1*H). Such a policy gives little 
consideration to the welfare of the child, hut it has already been 
indicated that the prognosis for the fad^us is not good in this condition. 

When the albuminuria not only fails to disappear, but even under 
such careful regime remains progressive, with a rise in blood-pressure, 
reduced urinary excretion, an increase in the amount of albumin, 
especially with a fall in the urea content of the urine, and more definite 
subjective symptoms, such as severe headache, eye symptoms, nausea 
and vomiting with epigastric pain, the patient must be regajded as 
dangerously ill, with an eclami)tic seizure just imminent. The measures 
described in the next section for preventing the occurrence of eclamptic 
seizures should be instituted at once, morphia and chloral administered, 
and labour induced by the puncture of the membranes. Should the 
condition of the patient indicate extreme urgency, or should there be 
any obstetric abnormality likely to cause a ju’olongcd or difficult 
labour, emptying of the uterus by Caesarean section would be well 
justified, especially in a primigravida. The anaesthesia requires special 
care — nitrous oxide with oxygen is unquestionably the most satis- 
factory method . 

Chronic Nephritis associated with Pregnancy. — In all cases of chronic 
nephritis the occurrence of pregnancy is a serious complication — 
in few cases is compensation so well maintained tliat both mother 
and fcBtus escape without damage. The kidney may just have been 
able to cope with the excretory processes of the non-pregnant state ; 
then, with the progress of pregnancy, renal inefficiency appears in the 
early or late months, according to the severity of the renal lesion. 
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It is almost impossible to differentiate the various types of chronic 
nephritis when they are associated with pregnancy ; the distinctive 
features of each are obscured by the added complication. This failure 
in function may be due to the mere mechanical strain of the extra 
services required during pregnancy, but more likely to a toxic disturb- 
ance, the circulating toxins, referred to elsewhere (p. 211), acting on 
the already damaged renal epithelium. 

The decision in individual cases as to whether an albuminuria is 
due to chronic nephritis or to pre-eclampsia may be very difficult. 
The clinical history may not reveal any previous illness, such as 
scarlet or rheumatic fever, likely to have given rise to chronic renal 
impairment, or, even with such a history, any evidence that the kidney 
had sustained permanent damage. Yet the early development and 
l^ersistence of albuminuria and hypertension during and after the 
pregnancy may suggest that there was some previous organic renal 
damage made worse by the course of pregnancy. Particularly difficult 
are those cases in which successive pregnancies are complicated by 
albuminuria of mild degree, without there being any evidence of chronic 
nephritis in the intervals (p. 210). Even the methods of the clinical 
laboratory may not give a clear differentiation. The frequency of 
(ihroiiic nejihritis among the various conditions giving rise to albumin- 
uria and hy[)ertension during pregnancy has been estimated at from 
10 to 25 per cent., this wide range being due to the difficulty of 
obtaining exact criteria on which to base an absolute differential 
diagnosis. 

Clinical Course , — The clinical course of pregnancy complicated by 
chronic nephritis is very like that found in pre-eclampsia, the onset 
of s}unptoms, however, occurring at any stage of pregnancy, whereas 
pre-e(ilampsia does not usually appear until the last three months. 
Where the renal lesion is severe, symptoms may appear as early as 
the third month. The patient complains of lassitude, malaise, headache 
and cedema, which may develop into a general anasarca. The legs 
usually show oedema first ; the face, especially the eyelids and the 
conjunctivse, follow early ; the vulva may become converted into 
an ahnost translucent tumour, and fluid may appear in the pleural 
or peritoneal cavities. The patient has a pasty look ; there is the 
typical appearance of severe anaemia. Sickness is frequent. 

The blood-pressure is usually high — the systolic pressure frequently 
over 200 and tlie diastolic pressure up to 120 or 140. Occasionally 
the biood-})ressure remains at lower figures, though well above the 
normal, and in such cases the differential diagnosis from pre-eclampsia 
is particularly difficult. Albuminuria is almost always present, some- 
times in very large amount, especially near the time of delivery. There 
may l)e a very copious excretion of urine of low specific gravity : the 
urinary output may become scanty and this probably results from the 
cstahlishmeiit of new degenerative changes in the renal epithelium 



218 


OBSTETRICS AND GYNAECOLOGY 


by the added toxaemia. The most characteristic lesion is visual 
disturbance, wliich is found to be associated with an albuminuric 
retinitis. This condition, however, may be found in severe cases of 
pre-eclamptic toxaemia, but arterio-sclerotic changes in the retinal 
arteries are diagnostic of chronic nephritis (p. 212). In many cases 
the pregnancy continues to term or to a premature labour : occasionally 
an exacerbation occurs and uraemia develops : accidental haemorrhage, 
particularly the concealed type, may occur, or the patient may 
develop all the symptoms of the immediate pre-eclamptic state and 
pass on to actual convulsions. After delivery it is characteristic of 
this condition that the renal lesion remains very conspicuous, in contrast 
to the rapid recovery usually found after pre-eclampsia or eclampsia. 
The albuminuria and hypertension remain, and where the lesion was 
known to be present before pregnancy, the patient’s condition is 
definitely worse after it. 

Examination of the urine shows little that is characteristic. A 
great variety of casts can be identified in the sediment. The coagulum 
contains less globulin than in pre-eclampsia — one-sixth against one-third 
(p. 212). The blood shows an increase in the non-protein nitrogen, 
associated with urea retention, and may lise from 20 mg. 2 >er cent, 
up to 40 or 45. The carbon-dioxide combining power is normal. The 
sodium chloride content of the blood is usually high. Among renal 
functional tests, the most heli)ful is the urea concentration test, which 
shows in such cases that the concentrating power is markedly 
diminished. 

Prognosis, — C'hronic nephritis has an unfavouralde influence on 
pregnancy. There may be abortion, miscarriage or ])remature labour. 
Next to syphilis, it is the most frequent clause of death of the ovum 
— the ovum death-rate in such cases has been estimated at over 
40 per cent. In the later months accidental haemorrhage may be a 
dangerous complication. The course of labour is slow ; the activity 
of the uterine muscles seems impaired. GEdema of the vulva increases 
the liability to tearing. The atonic uterus favours the occurrence of 
postpartum haemorrhage ; the process of involution is slow, and the 
patient shows poor resistance to puerperal infection. 

Occasionally a macerated foetus is born near full time ; more often 
the child is under-developed and poorly nourished. Such children, 
however, often show much better progress than a i)remature (;hild of 
equal weight. When the placenta is examined, it is found to contain 
white or red infarctions, and so much of its functional tissue may have 
been destroyed as to give a ready exjdanation for the poor development 
and nourishment of the foetus (p. .‘111). 

For the mother the immediate prognosis may be fairly good, apart 
from the risk of uraemia, eclampsia or accidental haemorrhage. On the 
other hand, the ultimate prognosis is bad. Succeeding pregnancies are 
likely to be associated with more severe and earlier disturbance, and 
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the degree of permanent renal damage is increased with each. The 
albuminuric retinitis may advance to such a degree as to cause total 
blindness. The prognosis in the current pregnancy is specially grave 
where the renal lesion is associated with cardiac disability. 

Differential Diagnosis , — The most important object in diagnosis 
is to distinguish chronic nephritis complicating pregnancy from pre- 
eclampsia. Reference has already been made as to how difficult this 
may be. The most important points in recognising the chronic nephritic 
type are (1) the clinical history of i)receding nephritis, or of illnesses 
likely to be associated with chronic renal impairment ; (2) the presence 
of characteristic lesions in the maternal cardiovascular system, hyper- 
trophy of the heart and thickening of the vessels, usually found in 
chronic nephritis ; (3) the appearance of albuminuria, hyi)ertension 
and oedema in the earlier months of pregnancy ; (4) the presence of 
arterio-sclcrosis in the retinal vessels, one of the most distinctive 
features in differential diagnosis ; (5) clear evidence of nitrogen retention 
in the blood and of poor urea concentration ; (6) the persistence of 
the symptoms after labour — where hypertension and albuminuria 
j)er8ist for over ten days after labour, the existence of a permanent 
renal lesion is almost certain. 

It is also necessary to differentiate cases of chronic pyelitis. The 
pyelitis may not be associated with fever, but there is a persistent 
pyuria giving a positive reaction for albumin. The blood-pressure 
in uncomplicated pyelitis is seldom raised. 

Treatment , — Cases of this type are investigated and treated on 
exactly the same lines as have been described for the toxic albuminurias 
of pregnancy (p. 21()). When symptoms appear early, and do not 
respond quickly to conservative treatment, there is a clear indication 
for terminating the pregnancy in the interests of the mother. The 
presence of progressive albuminuric retinitis at any stage of pregnancy 
should be regarded as an urgent reason for terminating the pregnancy, 
because of the risk of total blindness. It is evident from the description 
of the prognosis for the mother that not only may the termination of 
the current pregnancy be advisable, where the symptoms are severe, 
but that the danger in later pregnancies may be so great as to warrant 
sterilisation of the patient. 

Essential Hypertension associated with Pregnancy. — ^The routine 
examination of pregnant women has revealed the fact that in 
many the blood-pressure is already raised in the early months. The 
clinical picture in the later months so closely resembles that found in 
cases of chronic nephritis that many of the cases are diagnosed as 
chronic nephritis. There are seldom any associated subjective symptoms 
in the early months, and it may be difficult to identify in the clinical 
history any illness likely to have been followed by hypertension, other 
than a previous pregnancy complicated by albuminuria. The systolic 
blood-pressure in the early months is usually already raised to 140 
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or 160, which may later rise to 180 or 200, with a diastolic pressure 
of 100 or 120. This hypertension does not respond to treatment by 
rest, as it usually does in the pre-eclamptic type. The urine shows 
only a small amount of albumin — ^in some cases, in spite of the high 
blood-pressure, the urine may remain free from albumin throughout 
the pregnancy. 

In the later months there may be an impairment of renal function, 
with an increase in the amount of albumin in the urine. The urea 
concentration test which had given normal readings, will now indicate 
impairment of function. The eyes may show albuminuric retinitis and 
arterio -sclerotic changes in the retinal arteries. In the more severe 
cases there is a tendency to uraemia, accidental haemorrhage, cerebral 
haemorrhage and sometimes eclampsia. This type of case is treated 
on the principles which have already been described for pre- 
eclamptic toxaemia and chronic nephritis. Where the hypertension 
resists treatment it is perhaps less urgent to terminate the pregnancy 
in the mother’s interests than in even chronic nephritis : there is 
already an established lesion which is not going to be greatly influenced 
by the continuance of this pregnancy. Where signs of marked renal 
insufficiencjy apj>ear, the pregnancy should be terminated in the 
immediate interest of the patient. The type of lesion found in the 
kidney shows an essential arterio-sclerosis affecting the afferent vessels 
of the glomeruli, going on to occlusion of the vessels and eventually 
nephro-sclerosis. These changes are the local manifestations of a 
generalised sclerosis. 

The accurate investigation of patients who have shown persistent 
albuminuria in a previous pregnancy, and who have a recurrence in 
later pregnancies, suggests that in 60 or 70 per cent, of those patients 
there is a persistent hypertension rather than a true chronic nephritis. 

ECT.AMPSIA 

Eclampsia is an acute toxa?mia oc^eurring in women in association 
with pregnancy, and is usually accompanied by tonic and clonic con- 
vulsions, during wdiich there is loss of consciousness, followed by coma. 
Some cases show at autopsy the typical lesions of eclampsia where 
death has occurred in coma without convulsions having ever appeared. 
The absolute test of eclampsia is the hepatic le8it)n found at autopsy. 

Incidence. — The incidence of eclampsia has been variously esti- 
mated at from 1 in 500 to 1 in 800 pregnancies. This variation is due 
to the fact that the incidence varies in districts and climates : in 
Edinburgh and Glasgow, eclampsia is not only more frequent, but 
also appears to be of a more severe type than in London. It appears 
to be less frequent in warm climates and among people whose diet is 
largely vegetable in character. The fact that eclamptic ciases are 
usually admitted to maternity hospitals in varying frequency through- 
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out the year has led to many attempts to correlate the incideiice with 
variations in temperature and humidity : the cold damp weather of 
the spring appears to be associated with the greatest frequency. 
Eclampsia appears typically after the twenty -eighth week, though cases 
have been recorded as early as the tenth week. About 70 per cent, 
of the patients are primigravidse and it has been found that the 
incidence is about four or five times greater when the uterus is over- 
distended. as in plural pregnancy or hydramnios ; severe cases of 
eclampsia have occurred in cases of hydatidiform mole and in advanced 
extra-uterine pregnancy. About 20 per cent, of the cases occur in 
the juierpcrium, though when convulsions occur more than forty-eight 



l^'iG. 8:5. — Livc^r in Eclampsia. The typical peri portal eclamptic lesion 
IS swn on the left. The remainder of the liver is intact., includinj; the 
ccIIh around thi; central vein on the ritjht. (H. E. Sheehan.) 


hours after the completion of labour, the cause is rarely eclampsia. 
There is some variation in the estimation of the frequency of eclampsia 
<luring pregnancy and labour, due to the fact that premature labour 
usually occurs when eclampsia occurs before full time. Taking the 
incidence of puerperal eclampsia as 20 per cent., the antepartum 
incidence is about 50 per cent, and the intrapartum about 30 per cent. 

Patholoov. — Liver . — Some of the most characteristic lesions of 
ecjlampsia are seen in the liver. The essential chaTiges were described 
by Jurgens in 1880, and by Pilliet in 1891. Externally the liver shows 
numerous small petechial liiemorrhages under the capsule ; sometimes 
these are very extensive and may become confluent. On section tiny 
F)etechial haemorrhages may be seen, but they are usually too small 
to be recognised by the naked eye ; occasionally small pale necrotic 
areas can be recognised. 
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Microscopically, the lesion is found to be near the portal tracts. 
Here there are masses of blood-filled spaces with the appearance of 
a bunch of distended capillaries. Frequently there is much fibrin 
deposited in this area, and in older lesions there are accumulations 
of polymorphs. Rarely, and apparently as secondary phenomena, 
there may be true infarction of small areas of liver tissue, or 
necrosis of the centres of lobules ; very occasionally there is 
thrombosis of vessels in the portal tract (Fig. 83). 

These periportal lesions occur only in eclampsia and allied condi- 
tions, and are present in almost every case. They are so characteristic 



Fig. 84.-— Kidney in Eclarapsia. This show? the typit’al appt'a ranee of 
eclamptic glomeruli with ordinary staining ; special stains art' requi^(^d 
for identification of the finer changes. The convoluted tiibuh*? are 
lined by low but healthy epithelium, and their lumen is filled with 
albuminous urine. (H. L. Sheehan ) 

that in a case in which those lesions are found, even though there have 
been no convulsions, the condition is diagnosed as ‘ eclampsia without 
convulsions.” The lesions show little or no relationshij) to the clinical 
severity of the disease ; a patient who has had only one or two fits 
may show very gross liver lesions, whereas a patient who has had 
twenty or thirty fits may have lesions so scanty that they can only 
be found after prolonged microscopic search. 

Though numerous hypotheses have been put fijrward, no satis- 
factory explanation can be given for the occurrence of the lesion. 
Experimentally it is possible to produce changes rather similar in type 
by intravenous injection of tissue fibrinogen, or by cytotoxic sera, 
but the connection between these and the lesions of human eclampsia 
is not at all clear. 

The Kidney fi , — The kidneys are slightly enlarged and rather pale. 
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On section, the cortex is, in most cases, rather pale and broader than 
normal, but it may show no abnormality. The medulla is rather 
congested. Apart from the exceptional cases of cortical necrosis 
(p. 237), there are no haemorrhages or necroses. 

Microscopically there are very characteristic changes in the 
glomeruli (Fig. 84). The essential lesion is thickening of the base- 
ment membrane of the glomerular capillaries, with a swelling of the 
endothelial cytoplasm, causing together an encroachment upon the 
capillary lumen. These changes require a special histological technique 
for their demonstration, but they are quite specific for eclampsia and 
pre-eclampsia, and even more constant than the liver lesion. This 
narrowing of the lumina of the capillaries interferes with the circulation 
of blood through the glomerular loops. In such cases haemoglobin casts 
are present in some of the tubules. The degenerative changes which 
have been described in the convoluted tubules are probably artefacts, 
due to post-mortem autolysis. The aetiology of these renal changes 
has not yet been elucidated, but there is no evidence to suggest the 
direct action of any toxin. 

Brain . — In a certain number of cases of eclampsia there are 
intracranial haemorrhages. The more common lesions are true cerebral 
apoplexies — sometimes small, sometimes large — and extending into 
the ventricles. Pontine haemorrhages are sometimes found and may be 
associated with hyperpyrexia. In other cases there are haemorrhages 
into the pia-arachnoid over the surface of the cerebral hemispheres. 
Areas of softening have also been described. 

The special feature of these lesions is their occurrence in women at 
such an early age. There is no relationship to the number of con- 
vulsions. and the haemorrhages appear to be due to the vascular 
disturbance itself. The}^ are very difficult to diagnose during life — 
coma and symptoms of hemiplegia may be present in eclamptic 
patients without there being any cerebral lesion. 

Lungs . — The lungs always show cedema and congestion, and on 
microscopic examination there is usually a very early broncho- 
pneumonia. These changes are probably vascular in origin. 

Other Organs . — The heart sometimes shows slight hypertrophy of 
the left ventricle. Degenerative lesions of the myocardium and 
necrotic or haemorrhagic lesions of the spleen were recorded frequently 
in the older literature, but these do not seem to be in any way 
characteristic of eclampsia. The ureters frequently show dilatation, 
but this is usual in pregnancy (p. 2G2) and does not appear to have 
any relationship to eclampsia. Sometimes small haemorrhages are 
found in the viscera of the foetus, but these do not resemble eclamptic 
lesions and are found in many other conditions. 

Pathological Chemistry. — The urine during the eclamptic seizures 
is invariably reduced in amount, even less than 100 c.c. in twenty -four 
hours ; it may be entirely suppressed. Blood is almost always present, 
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and casts of all types, more commonly hyaline and granular, but also 
epithelial, may be present. Isolated renal cells may be found. There 
may be an actual haemoglobinuria. 

Albumin is present in large amount, and, owing to the presence 
of globulin, the precipitate formed on boiling is usually quite solid. 
Dilution may be necessary to obtain a reading on the Esbach albumino- 
meter. The albumin present varies from 10 to 30 or 40 grams per 
litre. Where separation of globulin and albumin has been carried 
out, it has been found that globulin constitutes 33 per cent, of the 
whole. This is an important variation from chronic nephritis, where 
globulin forms only 15 per cent, of the whole. 

This high albumin -content is only temporary. It falls very rapidly 
as recovery takes place, and within forty-eight hours may be only 
1 gram per litre. It usually disappears completely within a few weeks, 
and the kidneys seem to recover their function completely. It is very 
important to note what an enotmous amount of albumin may be 
present in the urine without the kidneys suffering any permanent 
damage. 

The total nitrogen excreted per twenty-four hours is very much 
diminished, as might be expected from the small amount of urine 
passed. The urea excretion is reduced, the urea nitrogen forming 
about 65 instead of 80 per cent. The ammonia coefficient falls with 
the onset of convulsions, but rises immediately afterwards, and remains 
at a high level in favourable cases. The amount of amino-acids is 
increased, and the remaining nitrogenous constituents, uric acid, 
creatinine and undetermined nitrogen, are increased. The chlorides in 
the urine are diminished, but rise to a very high level at the beginning 
of convalescence. Acetone and diacetic acid are usually present. 

After the attack, the quantity of urine is usually increased for about 
forty-eight hours. The amount passed ma}^ be as much as 2000 or 
2500 c.c. in twenty-four hours. 

As the patient recovers, the urine returns to a normal condition. 
There is at first a great increase in the total nitrogen, but we must 
remember that a great increase occurs in this factor in a normal 
puerperium, in part owing to the excretion of the products of the 
involution of the uterus. The albuminuria clears up rapidly : if it 
does not do so, we must assume permanent damage to renal tissue, 
which was either present before the eclamptic attack or has resulted 
from it. 

The variations in the blood in eclampsia have been carefully studied. 
The blood urea is within normal limits. The most striking feature is an 
increase in the amount of uric acid, which has been found to be specially 
high in cases which eventually proved fatal. The carbon -dioxide com- 
bining power of the blood is diminished in association with the tendency 
to acidosis ; the blood-sugar is usually increased, and there is also a 
rise in the lactic acid content. The blood chlorides are increased, 
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particularly in cases with marked oedema. There is an elevation of 
the phosphorus-calcium ratio, due to a decrease in the latter rather 
than an increase in the former. The hydrogen-ion concentration falls 
to 7, indicating a true acidosis. After the eclamptic attack, the non- 
protein nitrogen of the blood undergoes a sudden rise, and then 
returns slowly to normal. 

Recent work shows that there is a marked concentration of the 
blood during the few days before eclampsia develops. After delivery 
there is a great dilution of the blood for a few days, and then a gradual 
recovery to normal. Changes in the blood lipoids have also been 
found : cases with eclamptic convulsions have a very high ratio of 
phospho-lipoid to cholesterol. 

ifCTiOLOGY. — The multiplicity of views regarding the cause of 
eclampsia has been referred to on page 198. The disease was known in 
the time of Hippocrates. Until last century it was believed to be a 
disturbance of the nervous system — ^the most prominent symptom was 
the convulsive seizures. Lever’s discovery of the associated albuminuria 
brought the disease into the category of renal lesions, where it remained 
for about forty years. For the x)ast fifty years, this disease has been 
intensively studied in the clinic and in the laboratory, with series of 
statistical surveys and animal experiments, but without any certain 
(^onciiision as to its origin being arrived at. A number of general 
clinical observations have been made and inferences drawn. There 
ai)pears to be a slight seasonal variation — cases seem most liable to 
occur in cold, damp weather. During the Great War the incidence 
of eclampsia in Central Europe fell very markedly, and this is believed 
to have been due to the food restrictions resulting from the blockade. 
The fall was most evident in large cities, where the food shortage was 
iTiost marked. Eclami)sia is rare in warm climates, but there is the 
additional fa(!tor that the diet in such regions usually consists almost 
(‘iit irely of (jereals. 

Among the theories of the cause of eclampsia, the influence of diet 
still remains under discussion, but in the sense that a deficiency in 
the calchim content and in the vitamins A and D, specnally associated 
with the metal)olism of cakauin, may be an important factor. When 
the diet of pregnant women is deficient in those elements, the incidence 
of pre-eclamj^tic toxaunia has been found to be increased. This does 
not really conflict with the reduction in the incidence of eclampsia 
in certain areas during the Great War, because food shortage required 
a greater use of cereals and vegetables, which have a, larger calcium 
and vitamin content than meat. Analysis of the blood in cases of 
eclamptic toxaemia does not appear to give direct support to this 
theory, as the calcium content of the serum remains normal : the 
variation may take place only in the ionised calcium. 

Many efforts have been made to identify some disturbance of 
.ondocTine fun(?tion as an aetiological factor. The old view that the 
15 
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albuminuria of pregnancy was due to a thyroid deficiency has not 
been confirmed. While the parathyroid glands may control calcium 
metabolism, and a deficiency In their secretion may cause the develop- 
ment of tetany in pregnant women (p. 272), no relationship has yet 
been established between the function of those glands and eclampsia. 
Recently it has been suggested that hypersecretion by the posterior 
Jobe of the pituitary gland of pressor and antidiuretic hormones might 
cause the hypertension and oedema of pregnant women, but scientific 
confirmation of this idea is still lacking. No close association has yet 
been found between the functions of the remaining endocrine glands 
and eclampsia. 

Certain changes in function have been observed during pregnancy 
which appear to be important in the development of eclampsia, though 
the ultimate causes of those changes have not been identified. Con- 
vulsions can be produced in animals by the application of powdered 
creatinine to the cerebral cortex', and it has been found that much 
smaller amounts of creatinine produce this reaction in pregnant than 
in non-pregnant animals. 

Observation of the capillary circulation at the base of the finger 
nails with the capillary microscope shows in pre-eclamptic and 
eclamptic patients recurring spasmodic contractions of the capillaries, 
occasionally causing complete cessation and even reversal of the 
current. The importance of this .angiosi)asm in the development of 
some of the symptoms and lesions in eclampsia can be readily 
ai)preciated, and the prevention of angiospasm must be considered 
in treatment. 

The third important change is the tendency of the tissues in pre- 
eclamptic i)atients to fluid retention. This may be due to increased 
permeability of the capillaries, and a rise in blood -pressure would be 
necessary to overcome the increased periplieral resistance thus pro- 
duced. Accumulation of fluid in the cerebral tissues would give rise 
to headache, disturbance of vision and eventually convulsions. 
Albuminuria would result from cedema of the secreting renal cells. 
On the other hand, the fluid retention may be due to a lowering of the 
osmotic pressure of the blood plasma proteins, associated with 
increased venous pressure. While the increased venous pressure may 
be due to the mechanical effect of the enlarging uterus acting against 
the taut abdominal wall, the change in the plasma proteins may be the 
result of the extreme reduction of the protein content of the diet, 
which has until now played such an important part in the treatment 
of pre-eclamptic toxaemia (p. 215). This fluid retention appears to be 
of less importance than angiospasm, in that some of the most serious 
cases of eclampsia show no oedema. 

The conventional attitude towards the aetiology of eclampsia for 
the past fifty years has been to assume the production of a toxin acting 
on the kidneys and the liver, and having a special affinity for the 
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cortex of the fore-brain, as shown by the constancy of convulsions 
and coma. Years of research have failed to identify a specific 
toxin, but recent work suggests that it is essentially of an allergic 
nature. 

Clinical History. — Three distinct types of eclampsia are known : 
(1) the fulminating type ; (2) the slow type developing gradually 
from a pre-eclamptic toxaemia ; (3) the type in which coma develops 
without convulsions. 

In the first or fulminating type the first indication of the disease 
may be the actual eclamptic fit. In many cases of this type, however, 
there is a brief premonitory disturbance, such as sudden blindness. 
In the second type there are definite warning symptoms of an acute 
attack. The symptoms of pre-eclamptic toxaemia become more pro- 
nounced (p. 217), though, in a few cases, there may be an actual 
alleviation of the subjective symptoms just before the seizure. 
Headache becomes more severe and constant. The patient complains 
of flashes of light before her eyes ; the eyelids appear puffy. 
Hemianopsia, diplopia or complete amaurosis may occur, associated, 
on ophthalmoscopic examination, with cedema only, or sometimes 
with partial separation (jf the retina. There is severe epigastric pain 
and often vomiting. (Edema of the legs, and occasionally of the vulva, 
bcciomes increased. The urine is very scanty or suppressed ; the other 
(changes in the urine have been described. The systolic blood-pressure 
rises to 200 or 240. The patient becomes very restless, especially 
before the onset of the convulsions. In the third type there may be 
a history of headaches and other discomforts, ending in coma and death 
without any convulsion having occurred. At autopsy the organs 
show the characteristic lesions of eclampsia, and the condition is 
(les(Tibed as eclampsia withoat convulsions. 

Thk Eclamptic Seizure. — The actual eclamptic attack may be 
divided into several stages : (1) Premonitory Stage. The attack may 
occur even in the patient’s sleep. If she is going about, she falls to the 
gi’oujid unconscious. She rolls her eyes, the head may be drawn to one 
side, and there may be twitchings of the hands and face. This stage 
lasts for about twenty seconds and passes immediately into (2) The Tonic 
Stage. The ])atient becomes rigid owing to the spread of the muscular 
contraction. The features are distorted, hands clenched, feet inverted 
and the toes flexed. The whole body is gidpped in a tonic spasm. This 
may last for thirty seconds, and is followed by (3) The Clonic Stage. The 
muscles are now spasmodically contracted and then relaxed. The jaws 
oi)en and close, and the teeth may injure the tongue severely if proper 
precautions are not taken. The blood-stained saliva is beaten up to a 
froth. The face is congested ; the eyes protrude, and the breathing 
is stertorous. The patient is deeply unconscious. The violence of the 
movements may throw the patient out of bed. This stage lasts from 
one to two minutes and passes into (4) The Stage of Coma. This coma 
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may continue for several hours. Stertorous breathing continues, but 
gradually the respirations quieten down. The patient eventually 
wakes up to consciousness, or the coma is interrupted by another fit. 
The temperature may rise during the attack to 104° or 105°, and the 
blood-pressure may register 250. The pulse is full and bounding. 
The high temperature is due either to an interference with the heat 
centre in the medulla, or to excessive heat production, resulting 
from muscular activity. The blood-pressure falls after the attack. 

Recurrence of Fits . — The convulsion may recur while the patient 
is still comatose, or there may be a brief spell of consciousness. While 
there is often an interval of some twenty or thirty minutes between the 
fits, they may succeed each other very rapidly — a very serious prog- 
nostic sign. As the fits recur, the interval between them becomes 
shortened. Occasionally, especially at the end of labour or in the 
puerperium, there may be only a single convulsion. 

The Effect or Eclampsia dN Pregnancy. — in the atdepartum 
variety of eclampsia, the seizures are usually followed by the onset of 
labour. Should there be indications that the mother may die un- 
delivered, Caesarean section should be performed in the hope of saving 
the child. Where recovery occurs without the onset of labour, the 
mother may give birth to a live child at term, or she may expel a 
dead foetus before term. Occasionally albumin is found in the urine 
of the child and it may develop mild convulsions. 

In the intra'partum variety the labour pains are usually increased 
in violence and the child is born more quickly. The birth of the child 
often terminates the convulsions. 

In the postpartum variety there may be only a single convulsion. 
However, postpartum eclampsia is still to be regarded as a severe 
disease, the mortality rate being almost as high as in the antepartum 
type. Cases of eclampsia have been described as occurring several 
weeks after birth, but these are almost certainly due to chronic neptiritis, 
developing into uraemia. 

Complications following the Eclamptic Seizure. — The patient 
may injure her tongue severely during the fit. She may suffer 
contusions or even fractures from having been thrown out of bed by 
the violence of the convulsions. Where she is allowed to lie with her 
face upwards, she may suffocate during the fit or develop broncho- 
pneumonia thereafter, owing to the inhalation of food or septic^ saliva. 
Concealed accidental haimorrhage may occur, but rarely during or 
after convulsions. The most serious lesion, however, is cerebral 
haemorrhage. 

The coma following the fit may persist for several hours. When 
she wakes up, the patient may have no recollection of what happened 
immediately i)rior to the fit, or even from many hours before it. Actual 
mental derangement of the confusional type occurs in some patients, 
and may persist for several weeks (p. 255). 
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The secretion of urine may remain scanty or even become entirely 
suppressed. This latter complication has a very grave prognosis and 
is due to a definite pathological change in the kidney, described later 
as bilateral cortical necrosis (p. 237). 

Sometimes jaundice occurs during the course of the disease, and 
indicates serious hepatic involvement. 

The eye symptoms characteristic of this disease usually disappear 
completely, except where they happen to be associated with a per- 
manent lesion in the optic tract or optic centre in the brain. 

Diagnosis. — The diagnosis of the acute stage of eclampsia offers 
little difficulty. With epileptic convulsions there is the history of 
epilepsy. Difficulty, however, may arise when coma develops without 
convulsions, for the coma may be due to an overlooked diabetes or a 
cerebral haemorrhage. 

Prognosis. — The prognosis is always serious, as the maternal 
moitality varies from 10 to 25 per cent. The intrapartum cases are less 
dangerous than the antepartum or postpartum varieties. The prognosis 
becomes more serious the more often the fits recur and the shorter the 
interval between the fits. Over 200 seizures may take place in one 
case : in such a case, described by Jardine, recovery followed. When 
the coma is deep and prolonged, the outlook is grave. When the 
urine remains scanty or suppressed and the^ albumin-content high, the 
prognosis is bad. *.A persistent high blood-pressure, and a weak, rapid, 
thready pulse are also bad signs. Almost paradoxically, some very 
severe cases of eclampsia have a low blood-pressure — it may never rise 
above 140. Some severe cases, too, show no trace of (edema, and in 
our experieiK^e pronounc^ed (edema is not an unfavourable sign. The 
higher the temperature, the less favourable the case. The occurrence 
of jaundice is a serious prognostic sign. Some types of eclampsia, 
local and seasonal, are more severe than others. Most important of 
all is the response to treatment. When the skin can be made to 
perspire profusely, the kidneys to secrete well and the pulse to fall 
in rate and in tension, the prognosis is good. 

The prognosis in subsequent pregnancies is of great importance, 
in view of the fact that eclampsia occurs so much more frequently in 
first than in later pregnancies. An actual recurrence of eclampsia is 
infrequent — not more than 4 per cent., but about 25 per cent, of the 
patients develop essential hypertension or chronic nephritis, with all 
the dangers to which women with those conditions are liable during 
pregnancy (pp. 210 and 216). Eclamptic patients require to be kept 
under observation for at least six months after the attack, before 
this prognosis can be accurately assessed. Women who seem to have 
made a very good immediate recovery, as judged by the rapid 
disappearance of albumin from the urine and the fall of the blood- 
!>ressure to normal, may be found a few months later to show clear 
> ^ idence of permanent cardio-vascular or renal damage, whereas a 
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woman who appeared to be making an unsatisfactory recovery may be 
found a few months later to show no trace of permanent damage. 

The prognosis for the child is bad, as 50 per cent, of the children 
are bom dead, or die soon after delivery. In many cases prematurity 
may be the cause of death, as labour occurs so frequently before 
term. Occasionally the child develops convulsions. 

The Cause of Death in Eclampsia. — ^The mother may die from 
asphyxia due to cessation of respiration during the convulsion, or to 
the entrance of saliva or vomitus into the larynx during the fit or the 
subsequent coma. She may die from pulmonary oedema. Cerebral 
haemorrhage is a frequent cause of death, but the most frequent 
appears to be cardiac failure, associated with degenerative changes 
in cardiac muscle, resulting from hypertension, widespread oedema 
and rapidly recurring convulsions. The patient may die later from an 
embolic lesion, or from a septic broncho -pneumonia, following the 
inhalation of fluid or solid material during a convulsion. Late deaths 
may occur from sepsis, to which eclamptic patients a])pear to be 
relatively more susceptible. 

Treatment.- — The treatment of eclampsia has been handicapped, 
like that of hyperemesifi gravidmum, by uncertainty as to the exact 
cause of the disease. Until fifty years ago the patients were treated 
first by the remedies applicable to such conditions as epilepsy, and 
then by those appropriate to nephritis. The methods were certainly 
conservative, and the only available statistics, those from a series 
of cases treated as nephritis, show a maternal mortality of 33 
per cent. 

What may be described as the radical method of treatment arose 
from the conception of eclamjisia as a form of toxaemia, due to the 
presence of the ovum. This idea coincided with the j^eriod of rapid 
development in abdominal surgery, and it appeared sound treatment to 
get rid of the source of the toxaemia as quickly as j)ossible, namely, 
by performing Caesarean section. The operation was carried out after 
the first fit, and this i)olicy ajipeared a great improvement, as the 
maternal mortality rate fell to 18 per cent. Some doubt was expressed 
as to whether an abdominal operation was justified, so there was 
developed the operation of vaginal (Jaesarean section. (Carried out 
near full time, especially in primigravidaD,' this operation was associated 
with a good deal of trauma of the lower birth canal, but it was very 
much preferable to another form of treatment, designed for the 
same purpose, viz., accouchement force (p. 741). Here the cervix 
was forcibly dilated with a pronged metal dilator, the prongs being 
separated by a powerful screw mecjhanism. The degree of trauma 
was considerable ; fistulae into Ifladder and bowel were not infrequent. 
How unsatisfactory were these methods of treatment may be judged 
from the fact that in a series of 51 mild and 37 severe cases of eclampsia, 
treated by Caesarean section, the maternal mortality rates were 9-8 



ECLAMPSIA 


231 


and 43 per cent. Tn a series of 40 mild and 10 severe cases treated 
by accouchement farc6, the maternal mortality rates were 25 and 
60 per cent. 

Fortunately, there were still obstetricians who stuck to conservative 
measures. StroganofT, working in Russia, was able in 1911 to publish 
a series of 600 cases treated by conservative methods, with a maternal 
mortality rate of only 8 i)er cent. The essential features of his treat' 
ment were complete isolation in a darkened room, keeping clear the 
respiratory passages, the administration of morphine hypodermically 
and of chloral per rectum, the administration of milk in small amounts 
up to 25 ounces per day, the same amount of saline per rectum or by 
the mouth, and the avoidance of all obstetric interference until the 
second stage of labour was well advanced. So essential did Stroganotf 
consider the avoidance of peripheral stimuli that all manipulations, 
even the giving of a hypodermic injection, were carried out under 
aniPsthesia. Stroganoff’s improved technique is described later (p. 232). 
Another expf)nent of the conservative school was Hastings Tweedy, 
who instituted what is now known as the Dublin method of treatment. 
The essential points in which this method differs from Stroganoff’s 
are that great importance is attached to gastric and colonic lavage, 
the latter with very large enemata, and that there is no attempt at 
nutrition — only water is given. In his first series of 83 cases, Hastings 
Tweedy published a maternal mortality rate of just over 7 per cent. 

The two methods differed so widely that eighteen years ago a 
(•oinmittee of British obstetricians reviewed the methods of treatment 
and results in a series of 2000 cases of eclampsia within the British 
Isles. This review showed that when conservative methods, including 
spontaneous delivery, induction of labour and low -forceps operations, 
were employed, the maternal mortality for mild cases was only 5-4 per 
cent., and for severe cases 33*8 per cent. The results in the ceases 
treated radically have already been quoted. For this review, a case 
was (considered mild where the degree of albuminuria was moderate, 
the fits few and infrequent and the mental condition quite clear 
between the fits ; cases were considered severe when the urine became 
solid on boiling, the fits more than ten in number and the coma 
(continuous. In the series of 2000 cases, three-fifths were found to belong 
to the mild and two-fifths to the severe category. These results form 
a very strong plea for the conservative type of treatment. 

Jn the review, the importance of prevention stood out very clearly. 
In 85 ])er cent, of the cases recorded there were obvious premonitory 
«igns, and the earlier treatment of those patients might have prevented 
the actual occurrence of eclampsia. The prophylactic measures have 
already been described in detail (p. 190). To prevent eclampsia 
the antenatal supervision must conform to the standard described 
there. There are, unfortunately, occasional cases in which the first 
indication of the disease is the occuri*ence of an eclamptic convulsion 
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— ^the fulmimtiiig type of the disease, which includes some of the 
most severe cases. 

In the treatment of actual eclampsia it is essential that the patient 
should be in hospital. Such cases are absolutely unsuitable for 
treatment at home, and should be transported to hospital immediately 
the first fit has occurred. It is desirable that J grain of morphia 
should be administered hypodermically before transport. There must 
be continuous supervision, with sufficient nurses available to make sure 
that the patient is never left unobserved. The continuous assistance 
of a clinical laboratory is necessary, and expert medical supervision 
should always be available. 

During the actual progress of a fit, great care should be taken to 
prevent the patient from injuring herself. The bed should be placed 
along the wall, so as to make it easier for the nurses to prevent the 
patient from falling out of bed during the violence of a convulsion. 
The clothing should always be loose. A gag (even an ordinary spoon 
handle with a handkerchief wrapped round it will suffice) should be 
placed between the teeth to prevent her from biting her tongue. The 
head should be held to one side to prevent the inhalation of saliva or 
vomitus. After each fit, and at regular intervals throughout the acute 
phase of the disease, the mouth and the upper respiratory tract should 
be carefully swabbed out, with a view to the prevention of a subsequent 
septic pneumonia. If the patient remains cyanosed at the end of the 
convulsion, oxygen should be administered. She should always be 
nursed in a room with an abundant supply of fresh air. There may 
be evidence of cardiac failure at the end of a convulsion, and cardiac 
stimulants may be required. 

The further treatment aims at preventing the recurrence of fits 
by the use of sedative drugs, and securing elimination of the toxins 
accumulating in the body. In this field the results obtained by 
Stroganoff and by the adoption of his methods are so satisfactory that 
it is well to examine carefully the details of his technique and the 
principles upon which they are based. The essential points of his 
earlier technique have been referred to (p. 231), but he later introduced 
several modifications, such as the substitution of magnesium sulphate 
for chloral, no attempt at nutrition during the acute illness, the 
puncture of the membranes and more 'frequent venesection. With 
this improved technique he reported a series of 160 cases of eclampsia, 
treated under his own supervision, with a maternal mortality of only 
2-5 per cent, and a foetal mortality of 18 per cent., which, by the 
exclusion of premature babies, might be reduced for statistical purposes 
to 8*6 per cent. In this series, 70 per cent, of the patients had no further 
convulsion after the first injection of magnesium sulphate : in all there 
were only 309 convulsions, of which 66 occurred before admission to 
hospital. He claimed that if his methods are accurately followed, the 
maternal mortality in eclampsia should be reduced to 0*5 per cent.. 
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and even with neglected cases and others with serious complications 
should not exceed 4 per cent. 

The essential purpose of Stroganoff’s method is to prevent the 
recurrence of convulsions. The convulsion is the greatest danger to 
the patient : it predisposes to paralysis of the respiratory and circulatory 
centres, to cerebral haemorrhage, to pneumonia and to serious late 
results from sepsis or mental disturbance. Each convulsion produces 
an additional amount of toxin, the elimination of which becomes 
increasingly difficult. 

Avoidance of Peripheral Stimuli. — ^The patient is nursed in absolute 
quietness in a darkened room. She is given sedatives to diminish 
sensitiveness to stimuli of all kinds. When interference is necessary, 
such as the administration of a hypodermic injection, catheterisation, 
the giving of an enema, venesection, the puncture of the membranes, 
an operative delivery or even a simple diagnostic vaginal examination, 
a general anaesthetics is given and for this purpose Stroganoff employed 
chloroform. 

Application of Warmth. — Warmth produces dilatation of the 
peripheral vessels, reduces the tendency to angiospasm, facilitates the 
course of the circulation and the action of the heart, and by stimulating 
perspiration increases the elimination of toxins by the skin. Warmth 
applied to the lumbar region stimulates diuresis. Bedclothes should 
be warm but not heavy enough to impede respiration. 

Narcotics and Analgesics, — Morphia is the least harmful narcotic 
for the mother : an idiosyncrasy to this drug is seldom met with. It 
has not been found to inhibit diuresis in eclamptic patients. Its 
unfavourable influence on the child (p. 621) can be dealt with by 
appropriate measures. The use of morphia reduces the amounts of 
other more toxic drugs nec^essary in treatment. 

('hloral and chloroform diminish angiospasm and so render circula- 
tion and respiration more regular. They calm the patient and so help 
to prevent convulsions. Stroganoff claimed that chloroform is well 
})()rne and safe, as the duration of anaesthesia for the manipulations 
necessary in treatment is very short, and becomes less as the other 
drugs used in treatment take effect. It is preferable to ether in 
that the patient goes under more quickly, the following period of 
sleep is longer and the dilatation of the vessels greater, while there 
is not the excessive secretion from the respiratory tract produced by 
ether. Most obstetricians are opposed to the employment of chloroform. 

The subcutaneous injection of magnesium sulphate relieves pain, 
though less than morphia, dilates the vessels, lowers arterial tension, 
helps to prevent convulsions, increases diuresis more than chloral, does 
not inhibit the course of labour and has no harmful effect on the foetus. 
One of the disadvantages of this preparation is the tendency to 
suppuration at the seat of injection, found in about 1 per cent, of cases. 
Magnesium sulphate is more toxic than chloral, but should toxic 
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symptoms appear, an immediate relief can be secured by the intravenous 
injection of 10 grams of a 5 per cent, solution of calcium chloride. 
In view of this toxicity, Stroganoff occasionally replaces magnesium 
sulphate by veronal in the later stages of treatment. 

Delivery of the Child. — A most important factor in the prevention 
of convulsions is the birth of the child. In a series of almost 2r)0() 
cases, 50 per cent, had no more fits after delivery. Where the fits 
continue, they are usually less severe and respond more readily to 
treatment. Where the labour can be terminated by a simple obstetric 
operation, such as low forceps, this should be carried out without delay 
under anaesthesia. Stroganoff is entirely opposed to ("aesarean section 
for this purpose : he believes that it not only does not improve the 
prognosis, but actually increases the risk of death. The operation 
should only be performed when there is some intercurrent obstetri(*a] 
complication, such as a contracted pelvis. 

Venesection. — When the patient has been admitted to hospital 
after six convulsions have occurred, or where, during treatment in 
hospital, three convulsions or even only two very severe convulsions 
have occurred, 400 to 000 c.c. of blood should be removed by 
venesection. This procedure relieves the heart, facilitates respiration 
and again relieves spasm of the vessels. 

Puncture of the Membranes. — The diminution in the volume of 
the uterus by 100 to 400 c.c. following puncture of the membranes, 
lowers the intra-abdominal pressure. The blood fiows more freely to 
the liver, the kidneys and the spleen. The diaphragm is lowered and 
respiration becomes easier, with a better supply f)f oxygen. The 
blood-pressure is slightly lowered. This operation has also an important 
function in hastening the evacuation of the Titerine contents. Where 
the cervix was still undilated at the operation, Stroganoff found that 
the average interval until the delivery of the child was only twenty-five 
hours ; where the cervix w^as already 2 cm. dilated, the average interval 
was eleven hours ; where the dilatation was 3 cin., the interval was 
nine hours ; where 4 cm. dilated, eight and a half hours ; and where 
5 cm. dilated, five and a half hours. In this series 89 j)er cent, of 
the patients were primigravidae. 

Posture. — The patient should be nursed on her right side, so as 
to facilitate the escape of saliva and mucous secretion. This position 
has been found to be associated with a lowering of blood-pressure of 
10 to 12 mm. The patient should be changed temporarily on to her 
left side four or five times in twenty-four hours. 

Nutrition. — The patient is not given nourishment and only a 
minimal amount of fluid during the acute phase of the illness. 

Summary. — By such measures the elimination of toxins is secured 
by the freer action of the skin, the kidneys, the lungs and the intestines. 
The neutralisation of the toxins in the body is secnired by improved 
respiration and the relief of angiospasm, allowing a better circulation 
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of oxygen. The prevention of the formation of new toxinw is secured 
by the prevention of further fits, by the application of warmth, by 
sleep, by starvation during the acute phase, by the evacuation of the 
bowel and the delivery of the patient under general anaesthesia as 
soon as this can be safely carried out. 

The Improved Stroganoff Technique. — The scheme of treat- 
ment recommended by Stroganoff is as follows : — 

1. After the first convulsion, when respiration has been re-estab- 
lished, a subcutaneous injection of \ or ^ grain of morphia is given. 
Should the first convulsion occur after the birth of the child, the 
amount of morphia may be reduced to J or J grain. 

2. Half an hour after the injection of morphia, 40 c.c. of a 15 per 
cent, solution of magnesium sulphate, warmed to body temperature, 
are injected subcutaneously. Should morphia have been given before 
the patient’s admission to hospital, the administration of magnesium 
sulphate is carried out at once. 

3. Two hours from the beginning of treatment, a second injection 
of morphia is given, the amount being adjusted according to the 
patient’s condition, or grain. 

4. Five and a half hours from the beginning of treatment 20 to 
25 c.c. of the magnesium sulphate solution are injected. This reduced 
amount is given only where there have been no convulsions since the 
first injections of magnesium sulphate. Should convulsions have 
persisted, the dose is again 40 c.o. 

5. Eleven and a half hours from the beginning of treatment, 
magnesium sulphate is again injected as described in paragraph 4. 

0. Nineteen and a half hours from the beginning of treatment, 
magnesium sulphate is again administered. Should convulsions or 
their precursors have ceased, the dose may be reduced to 10 to 15 c.c. 
In cases of j)uerperal eclampsia, this injection may be omitted or be 
substituted by the giving of 5, 8 or 10 grains of veronal. 

7. The blood -pressure is recorded at the beginning of treatment, 
but this should not be carried out more than twice in twenty-four 
hours. This restriction also applies to the taking of the patients 
temperature. 

8. At the beginning of treatment the patient should be cathetcrised 
and the urine examined. 1"he amount of urine passed in twenty-four 
hours should be measured. 

0. If the patient has had more than five convulsions before 
admission, venesection should be carried out and 400 to 600 c.c. of 
blood taken off. In the absence of such obstetric complications as an 
abnormal presentation, the weynbranes should be punctured. 

10. Should the patient, treated from the beginning in hospital, 
have had three convulsions or only two very severe convulsions, the 
two procedures described in paragraph 9 should be carried out. 

11. Where the first convulsion occurs during labour, a vaginal 
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examination should be made at once and the membranes punctured 
if the presentation, etc., are favourable. 

12. Prom the first convulsion the patient should not be given any 
nourishment and only a minimal amount of fluid for forty -eight hours. 

13. The avoidance of all causes of irritation to the patient, such 
as noises, violent movement, etc., should be most strictly observed. 

14. After each convulsion oxygen should be administered for four 
to six minutes, or until cyanosis disappears. 

15. The patient should be nursed on her right side, short temporary 
changes to the left side being made four or five times in twenty-four 
hours. 

16. The patient must be kept warm by means of hot-water bottles 
applied to the feet and the loins, or special electrically warmed blankets. 
The bedclothes should be warm but light. 

17. The room should be thoroughly aired four or five times per day. 

18. The patients mouth, pharynx and nose should be carefully 
cleansed of mucoid secretions at frequent intervals. 

19. All interference with the patient, including treatment, examina- 
tions and operations, should be carried out exj)editiously under general 
ansesthesia. Venesection should be carried out at the same time with 
puncture of the membranes, so as to make the greatest use of the 
ansesthesia. 

20. The patient requires unremitting and skilled observation and 
nursing throughout the acute illness, and certainly for at least twelve 
to twenty-four hours after the last convulsion. 

Variations in the Conservative Treatment of Eclampsia. — 
While most of the procedures described in the Stroganoff scheme of 
treatment are included in the methods of other (jentres, there are one 
or two further measures which may be described. 

In several centres the stomach is washed out with warm water 
or a dilute solution of bicarbonate of soda, and finally | ounce of 
magnesium sulphate in concentrated solution is left in the stomach. 
If there is difficulty in passing the stomach tube, an anaesthetic may 
be necessary. The Dublin scheme of treatment requires the irrigation 
of the colon, with several gallons of alkaline solution, the procedure 
taking not less than half an hour. This treatment may be associated 
with some degree of shock, and certainly 'disturbs the patient. 

Where convulsions continue, with a persistently high blood-pressure 
and a strong, rapid pulse, veratrone, a preparation of veratrum viride, 
may be administered in doses ranging from 1 to 0*5 c.c., the higher 
doses being given where the blood-pressure is very high. While this 
drug appears beneficial in many cases, it may cause collapse when 
administered to patients with low blood -pressure. 

Response to Treatment. — Good progress is indicated by the 
cessation of the fits, free perspiration, ample secretion of urine, a falling 
blood -pressure and a return of consciousness. It must be remembered 
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that some very severe cases have a persistently low blood-pressure — 
never over 140. The response to treatment may be so satisfactory 
that the patient appears completely restored to health in a few days, 
without having gone into labour. She may go to full time and give 
birth to a live child, though frequently the child in such cases is 
macerated. Cases of this type are described as having intercurrent 
ecl/impsia. The risks of acute recurrence are so great, however, that 
the safer policy is to induce labour in those patients as soon as they 
have recovered from the actual eclamptic attack. 

Caesarean section holds a limited place in the treatment of eclampsia. 
The operation is justified (a) in the fulminating variety ; (b) where an 
obstetric abnormality is likely to make labour prolonged — it should be 
carried out immediately after the first fit. The longer the delay, the 
worse is the prognosis. To secure the best results from conservative 
treatment there should be minimal obstetric interference A forceps 
operation is only justified when the second stage of labour is well 
advanced — a patient who is recovering from eclampsia maj^ die from 
the shock caused by a difficult forceps operation. 

SYMMETRK^AL COR^IICAL NE(®OSIS OF THE KIDNEYS 

This condition is described in association with the toxsemias of 
pregnancy, because it occurs in pregnant women as a sequel to 
eclampsia or the most severe tyi)es of accidental haemorrhage (p. 589). 
It may also occur in acute diseases apart from pregnancy. sucjIi as 
scarlet fever, diphtheria and acute pulmonary tuberculosis. 

The appearance of the kidneys in fatal cases is characteristic. 
The cortex is represented by a pale yellow homogeneous band of 
Tiecrotic tissue surrounding the whole organ. Immediately underneath 
the capsule a very thin layer of normal cortical tissue may be identified, 
depending for its blood supjdy on the small capillary vessels coming 
in from the capsule. Histological examination shows complete necrosis 
■of most of the glomeruli and tubules, and the glomerular systems 
which remain intact show extreme engorgement of the capillaries. 
Around the areas of necrosis there is exudation and haemorrhage, 
with thrombosis in the interlobular arteries. The extensive necrosis 
appears to be due to a complete arrest of the (‘irculation in those 
interlobular arteries. 

Various (causes have been suggested for this extensive renal lesion. 
S})asm of the smaller renal arterioles, a characteristic feature in 
eclam})tic patients (p. 226), may cause ischaemia and necrosis. In a 
case reported by Jardine, this obstetrical complication occurred in 
a woman suffering from Raynaud's disease. Other workers suggest a 
vaso-paralysis of the terminal arterioles, with blood stasis, exudation, 
haemoiThage and finally thrombosis. The first theory is more in 
accordance with the phenomena observed in eclamptic patients. 
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Clinical Course. — A very great diminution in the secretion of 
urine takes place during the patient’s convalescence fi*om eclampsia 
or accidental haemorrhage. At first the few cubic centimetres of urine 
may be stained with blood, but later only a very small amount of 
urine with a very low urea content can be obtained. As the condition 
develops, the urea retention of the blood becomes very marked, rising 
to 300 mg. or more per 100 c.c. At first the patient shows no disturb- 
ing symptom, and might be regarded as making a good recovery from 
her serious illness, were it not for the developing anuria. This 
symptomless state may continue for a week or more until there is a 
sudden collapse, sometimes with uraemic convulsions, sometimes with 
only coma. The blood-pressure is on occasion found to be quite low 
until the terminal phase. Death occurs in from seven to fourteen days. 

The prognosis in cortical necrosis is very grave, and most cases 
end fatally. As soon as the condition is identified, energetic measures 
should be adopted. The most satisfactory method of treatment is 
the intravenous administration of hypertonic glucose — 100 to 120 c.c, 
of a 25 per cent, solution of glucose may be given every eight hours. 
Another method is the continuous intravenous administration of a 
5 per cent, solution of glucose in saline up to 3 to 5 pints in twenty- 
four hours. This type of treatment should be continued for several 
days, and in a favourable case a sudden diuresis will occur with 
a progressive fall in the urea content of the blood. Where the response 
is favourable, the kidney appears to make a (complete functional 
recovery. 

In this condition such heroic measures as decapaulaiion of the 
kidney and nephrotomy have been practised, but the nature of the 
renal lesion offers little support for sucli interference. 


OTHER DISORDERS OF TOXEMK’ ORIGIN. OCCURRINC; 

USUALLY IN THE EARLIER MONTHS OF PREGNANCY 

There are many disturbances, referable to certain organs or systems 
in the body, which occur during pregnancy, and for the origin of which 
no local lesion can be identified. These conditions seem to be of 
toxsemic origin and resj^ond to anti-toxa?.mic treatment. The various 
conditions are described fully in the succeeding (chapter. 



CHAPTER XII 


THE ASSOCIATION OP PREGNANCY WITH DISTURBANCES 
OF THE OTHER MATERNAL SYSTEMS 

DISTURBANCES OF THE DIGESTIVE SYSTEM 

H yperemesis gravidarum and Acute Yellow Atrophy 

of the Liver have been considered among the toxaemias of 
pregnancy in the preceding chapter. 

Gingivitis. — Slight swelling and hyperaemia of the gums 
may ap})ear in a normal pregnancy and cause little discomfort. In some 
ceases, liowever, the gums become swollen and spongy, and bleed upon 
the slightest touch : the teeth may become loosened. This occurs most 
frequently in women who neglect their teeth, or in those whose general 
nutrition is bad. There is no associated fetor or salivation, and there 
may be very little pain. The condition usually appears about the 
fourth month, and continues until the end of pregnancy. It may recur 
in a succeeding pregnancy. The cause is obscure ; by many, it is 
(H)nsidered to be a form of toxa?mia due to pregnancy alone. Deficiency 
of vitamin ( < in the diet may be an imx)ortant factor (p. 147). Astringent 
mouth -washes containing tincture of myrrh should be given, combined 
with tonics and an ample diet with a high vitamin content. The 
condition clears up completely at the end of pregnancy, though it 
jnay be almost intrac^table during the pregnancy. 

Dental Caries.--- The changes which may occur in the teeth in 
XU’egnancy have been described already (p. 155). In association with 
the calcium changes, dental caries may occur, and toothache be 
troublesome. The condition may be so acute as to require extractions. 
Permanent conservative dental work should be postponed until the 
end of pregnancy. The administi’ation of calcium and vitamin D 
may be helx)ful (p. 147). 

Excessive Salivation.-- Excessive salivation or ptyalimi may occur 
in the early months of j)regnancy, from the second to the fifth. It 
lias been desc;ribed as occurring in the later months, associated with 
slight albuminuria. There is a tendency for the symptom to recur in 
suc(;eeding pregnancies. 

The flow of saliva varies very much : it may amount to as much 
as 500 or even 1000 c.c. per day. The patient cannot swallow the 
saliva, because it is so nauseating. The secretion is very watery 
and tasteless, and contains very little ptyalin. As a result of this huge 
loss of saliva, digestion is impaired and loss of appetite results. The 
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patient is made very uncomfoi*table because of the constant dribbling, 
which may excoriate the chin. Nutrition may be much disturbed 
€0 that a progressive and severe loss of weight ensues. Insomnia is a 
frequent complication. 

This disease coincides in the period of its incidence with hyperemesis 
gravidarum. It usually disappears by the fifth month. Treatment 
should be commenced as for a toxaemia by putting the patient on a fluid 
diet and improving excretion. An astringent mouth-wash such as 
alum, a drachm to the pint, should be used and a nerve sedative of the 
bromide type prescribed. Belladonna by mouth and hypodermic 
injections of atroj)ine sulphate may be tried, but often fail to give 
relief. 

Dyspepsia. — Many women suffer from varying degrees of dy8pej)sia. 
Eor acidity, milk of magnesia or soda-mint tablets may give relief. 
When there is actual “ heart-burn,” sodium bicarbonate should be used. 
In some cases gastric analysis shows very little hydrochloric acid, 
and the adjustment of this deficiency gives relief. 

Constipation.- This is a very common accomi)animenl of preg- 
nancy (p. 141). It may be associated with intestinal colic. An 
attempt should be made to secure regular bowel movements by a 
carefully adjusted diet, containing whole-meal bread, vegetables, 
especially as salads, and fruit, with a fluid intake of not less than 
3 pints per day. Should this plan fail, laxative dnigs will also be 
required, but they should be of such simi)lo types as liquid ])araflin, 
cascara sagrada, senna or liquorice. Strong purgatives should be 
avoided, particularly the large weekly dose of (^astoi* oil resorted to 
by so many women of the poorer classes. 

Jaundice. — The grave forms of jaundice which occur in hyperemesis 
gravidarum, eclampsia and acute vellow atrophy have been dealt 
with. Mild catarrhal jaundice, accompanied by such symptoms as 
generalised pruritus, is not serious, but the possibility of this jaundice 
being the precursor of a more grave condition should not be lost sight 
of. The true catarrhal tyyie clears up spontaneously. 

In the epidemics of infective jaundice which have occurred, the 
mortality among pregnant women has been very high. Abortion, 
premature labour and death in coma have been common. 

Gall-Stones.- Gall-stones o(?cur more commonly in women than 
in men, and they occur more frequently in women who have borne 
children than in others. This would indicate some relationship between 
reproduction and the formation of gall-stones. The increase of 
cholesterin in the blood during pregnancy (p. 140) and the mechanical 
displacement of the viscera may be eetiological factors. Acute attacks 
occur in pregnancy, particularly in the second half or in the puerperium. 
When this complication occurs, surgical treatment should be carried 
out without reference to the pregnancy. 

Acute Cholecystitis may occur in pregnancy, labour, or the 
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puerperium, and should also be treated without reference to the 
pregnancy. 

In these gall-bladder affections, the diagnosis may be difficult, 
particularly in the puerperium, when they may be confused with 
an acute puerperal infection. During pregnancy, they have to be 
differentiated from pyelitis and appendicitis. 

Appendicitis. — Pregnancy does not affect the incidence of appen- 
dicitis in any way, but it makes diagnosis more difficult. The enlarged 
uterus makes the assessment of muscle spasm and rigidity more difficult 
— for this reason appendicitis occurring in pregnancy may be missed, 
and the pain attributed to one of the minor local disturbances of 
pregnancy. 

While pregnancy does not predispose to the condition, it may cause 
an exacerbation in an old-standing case, especially where the inflamed 
appendix has become adherent to the uterus or appendages, and is 
put upon tension by the enlarging uterus. When abscess formation 
has developed, rupture may take place during the puerperium owing 
to the rapid decrease in the size of the uterus — a most serious com- 
plication unless immediate surgical treatment is carried out. 

An initial appendicitis may occur as readily as at any other time. 
The inflammatory lesion may be very acute owing to the vascularity 
of the pelvis. On the whole the dangers of an acute attack of 
appendicitis are greater than in the non-pregnant condition, owing 
to the displacement of the caput cascum above the pelvic brim by 
the enlarging uterus. 

Diagnosis . — For diagnosis, there is the pain on the right side of 
the abdomen, with elevation of the temperature and the pulse. A 
differential diagnosis has to be made from pyelitis, biliary or renal 
cohc, inflammatory conditions of the adnexa and extrauterine 
pregnancy. In the puerperium, appendicitis may be confused with 
an acute septic puerperal infection. Probably the greatest difficulty 
is to make a differential diagnosis from pyelitis ; the decision here 
often depends on the examination of the urine for pus cells. 

Treatment , — When a diagnosis of appendicitis has been made, 
surgical treatment should be carried out without reference to the 
j)rcgnancy. In operating in the later months, there is the mechanical 
difficulty of exposing the parts concerned in a satisfactory way owing 
to the bulk of the uterus, and also in securing satisfactory drainage. 
The operation is attended with less difficulty in the early months, and 
abortion is not likely to occur unless manipulation has been excessive. 
In the later months premature labour may occur, especially in cases 
where abscess formation has taken place. This may be due to pyrexia 
or to the transmission of the actual organisms to the foetus. 

Intestinal Obstruction. — Intestinal obstruction has been reported 
m cases of retroflexion of the uterus, and of fibromyomatous tumours. 
It may occur quite adventitiously during pregnancy from other causes, 
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such as tuberculous peritonitis. The case should be treated without 
reference to the pregnancy. 

Hernia. — The patient may feel a certain amount of discomfort 
from a pre-existing hernia during the earlier months of pregnancy ; 
but as the uterus increases in size, it pushes the bowel back from the 
opening. During the puerperium the bowel may find its way into the 
sac through the enlarged and relaxed ring, but incarceration very seldom 
occurs. During labour, the opening is usually closed by the enlarged 
uterus and no protrusion is possible during the voluntary efforts of 
the second stage. 

A hernia in which comjilieations develop should be treated without 
reference to the pregnancy. 

DISTURBANCES OF THE VASCULAR SYSTEM 

Cardiac Disease. — While in a normal pregnancy there is a degree 
of cardiac hypertrophy, there is also a considerable demand made 
on the heart’s reserve force. The pregnant woman finds that a 
task, which formerly caused her no effort, now brings on an attack of 
breathlessness. During the later months she cannot climb the stair, 
which she had hardly noticed l)efore as requiring any effort, without 
considerable discomfort. 

When there is such a demand made on the reserve force of the iiormal 
heart, it is natural that a heart, the efficiency of which is already im- 
paired, vdll suffer still greater embarrassment. The difficulty is to tell 
how far the efficiency of the heart has really been impaired, and how 
much reserve force it still has at its disposal. The late Sir James 
Mackenzie did much to imj)rove our appreciation of cardiac efficiency. 
He showed how little information is gained regarding the efficiency of a 
heart by identifying murmurs, even though they may be due to organic 
valvular lesions. Our judgment must be based upon the heart’s 
response to effort ; inadequate response is indicated by heart failure, 
which should be recognised in the early stages from its association 
with breathlessness, pain on effort, and irregularity in the action of the 
heart itself. Dropsy, enlargement of the liver, oedema of the bases of 
the lungs, and cyanosis are only indications of the terminal stages of 
heart failure. 

In all cases, heart failure is associated with an impairment of the 
integrity of the heart muscle, of which the most typical manifestation 
is auricular fibrillation with a fast ventricular rate. Under still greater 
strain, such hearts are liable to be associated with multiple infarctions 
in the lungs, and finally, acute cardiac dilatation with collapse. How 
far cardiac failure in pregnancy may be favoured by the circulating 
toxins (invariably present even in a noimal pregnancy) acting on the 
cardiac musculature is an interesting speculation. 

Prognosis. — Using the labels conventionally associated with heart 
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disease, Mackenzie found that systolic murmurs by themselves, wherever 
they may be best heard, need never be a cause of anxiety in pregnancy. 
While the type of cardiac lesion which gives rise to most anxiety during 
pregnancy is mitral stenosis, usually a rheumatic sequela, the actual 
prognosis depends on the degree of compensation in the individual 
case. In aortic regurgitation, a rare condition in women, the prognosis 
is only grave when there is much hypertrophy of the ventricle and a 
marked Corrigan pulse. In women with easily excitable hearts, who 
suffer at times from pain of varying degrees of severity, where the 
organ is of normal size or only slightly enlarged, the cardiac condition 
is not likely to cause any trouble in pregnancy. 

The most accurate prognosis for cardiac patients during pregnancy 
can be obtained by assessing the degree of functional impairment 
when the patient first presents herself for examination. The following 
scheme of classification has been prepared by cardiologists, and the 
prognosis in pregnancy is indicated in each group : — 

Group 1 is composed of those who, though suffering from organic 
heart disease, are able to perform their habitual physical activities 
without any unusual fatigue, distress or dyspnoea. 

The disease in this group, being practically symptomless, is as a 
rule discovered in the course of routine examination. In this type, 
compensation being good, the prognosis is favourable, although not 
invariably so. 

Group 2 (a) is composed of those who are able to perform their 
usual activities, but have some slight discomfort in doing so. They 
have a slight limitation of physical activity, which shows itself by 
shortness of breath on climbing stairs, on walking uphill, or after 
performing their usual household duties. 

Pregnancy and labour usually present no great difficulty for these 
people, though if the second stage be prolonged, the timely use of 
forceps is required. 

Group 2 (b) is composed of those patients who have a definite 
limitation of physical activity. They are unable to perform the more 
arduous everyday duties without showing some degree of distress, 
such as shortness of breath or palpitation. It will be found that the 
symptoms produced by the overworked heart are severe enough to 
limit their activity. They are not able to climb a flight of stairs 
without several halts ; they have given up the heavier duties of house- 
keeping, such as clothes-washing ; at night the ankles may be a little 
swollen. 

These people require advice and treatment for the relief of the 
cardiac condition, but, depending on the response to the measures 
instituted, the majority are found fit enough for a natural labour. 

Group 3 is composed of those few people whose cardiac reserve 
is at a minimum. They are unable to carry on any physical activity 
without discomfort, and in consequence they have been forced to 
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give up all household work. They can only walk a few yards, and 
that with difficulty. They have a greater or less degree of heart 
failure even at rest in bed, and on examination they generally have signs 
of congestion of the peripheral circulation. This shows itself by the 
presence of cedema, dyspnoea, increased venous blood-pressure, and in 
more advanced cases by orthopncea and the deeper hues of cyanosis. 

Should a woman in this state of decompensation reach the later 
months of pregnancy, labour is associated with considerable danger, 
but a natural labour at full term, relieved, if necessary, by the timely 
use of forceps, is likely to be less dangerous than surgical interference, 
e.g. by Caesarean section, before full term. The only procedure which 
can be recommended to bring on labour in such a case is simple puncture 
of the membranes. The cardiac reserve is minimal and the least 
additional strain will overburden the heart and precipitate a fatal issue 
either immediately or in the early days of the puerperium. Fortunately, 
with adequate medical care, much can be done to avoid such a 
catastrophe. 

Treatment. — (a) During Pregnancy . — All cardiac patients must be 
kept under careful supervision throughout pregnancy. A case which 
is placed in Group 1 at the fourth month may have reacted unfavourably 
and require to be transferred to Group 2 (a) at the ninth month. 
Similarly, a Group 2 (a) case may drift into Group 2 (b). When 
cardiac impairment becomes progressive during pregnancy, treatment 
should be instituted. The first form of treatment is always complete 
rest in bed, with attention to diet and elimination. In more severe 
cases the use of digitalis or strophanthus may be necessary. Recently 
great help has been secured by the copious administration of glucose. 
Where these conservative measures fail to produce adequate improve- 
ment, the termination of the pregnancy may have to be considered. 

A review of a large series of cases shows that the termination of 
pregnancy is seldom necessary, particularly where the patient is under 
competent supervision throughout her pregnancy. A considerable 
proportion of cases in Group 3, however, do require such treatment. 
Their condition at the beginning of pregnancy and their poor response 
to conservative treatment show the danger of the continuing pregnancy. 
It is very important to identify such cases by the fourth month. 
While at the very beginning the uterus may be fairly easily emptied 
from the vagina, it is much more satisfactory to perform abdominal 
hysterotomy and, at the same time, sterilise the patient. The operation 
should be performed under nitrous oxide and oxygen, spinal anaesthesia, 
or local anaesthesia. Among special indications for interference at 
this stage is paroxysmal tachycardia, especially when associated with 
precordial pain and exhaustion. 

Later in pregnancy a more conservative attitude is justified The 
prospects of a satisfactory normal labour are good. In such patients, 
labour is frequently premature and the foetus, as a result of the 
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mother’s impaired health, is often small. Multiparse under those 
circumstances may have practically a precipitate labour The actual 
intrapartum care is described below. Even when it is undesirable 
that the patient should go through another pregnancy, it is better to 
let her go through a natural labour, and have a surgical or X-ray 
sterilisation carried out later. 

Only where there has been acute failure of compensation, or 
where there is some obstetrical complication hkely to make labour 
difficult, should Caesarean section be resorted to in the later months. 
For such cases, induction by bougies, etc., is quite unsuitable. The 
patient’s condition should be stabilised as far as possible before operation 
by the administration of digitalis and glucose, and the operation should 
be carried out under gas and oxygen, spinal or local anaesthesia. 

One of the gravest dangers which can befall a pregnant woman 
already handicapped by cardiac valvular disease is the occurrence of 
some acute infective illness, such as tonsillitis, influenza, or gastro- 
enteritis. Reinfection of the valves may occur with the establishment 
of fresh vegetations, which may develop into malignant or ulcerative 
endocarditis, or allow the detachment of emboli. When an acute 
infective illness occurs in such a patient, she should be most carefully 
nursed and kept in complete rest for an adequate period, several weeks 
if necessary, after the acute phase has passed. 

In all cardiac cases it is good policy to make the patient rest in 
bed for a fortnight before term so that compensation may be at its 
best when labour begins. 

(b) During Labour, — During the First Stage.- -A most careful 
watch should be kept. If there is auricular fibrillation, give abundant 
glucose, and digitalis in full doses, up to 20 minims of the tincture 
four-hourly. Where there is cyanosis and embarrassment of the 
jnilnionary circulation, venesection up to 300 or 400 c.c. should be 
carried out. The patient should be allowed to adopt the attitude, 
reclining or otherwise, in which she is most comfortable. Should acute 
collapse occur, inject camphor in oil, coramine or other such cardiac 
stimulant, administer oxygen and give glucose per rectum. Operative 
interference at this point will add to the shock, but if there is only a 
rim of undilated os externum, the cervix may be incised and the child 
delivered with forceps. lu the Second Stage. — An ansesthetic should be 
administered and the child extracted with forceps or by version. No 
“ bearing down ” should be allowed to occur. Pituitrin is to be avoided 
in these cases. A primipara may be left a little longer in the second 
stage than a multipara, to allow a little more dilatation of the soft 
tissues. In the Third Stage . — Free bleeding should be allowed to occur, 
especially in cases of mitral stenosis. If the hjemorrhage is scanty, it 
niay be advisable to do venesection ; but if it is too profuse, use a hot 
intrauterine douche. Ergot should not be used. A tight binder 
should be applied. Great distress with intense cyanosis may appear 
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during or at the end of the third stage, owing to the blood which had 
been circulating in the uterine wall being suddenly driven into the 
right side of the heart. This should be relieved by venesection. 

(c) Puerperium , — ^The patient should still be watched carefully, as 
signs of cardiac failure may appear as late as the fifth or sixth day. 
Should there have been a tendency to auricular fibrillation, the adminis- 
tration of digitalis or strophanthus should be continued. A sudden 
attack of cyanosis should be treated by prompt venesection. A more 
dangerous complication is the reinfection of the cardiac valves, usually 
by the streptococcus viridauSy coming from even mild intrauterine 
infection, which, in a healthy woman, would probably have remained 
localised in the birth canal. 

Varices. — In over 20 per cent, of women, the veins of the leg, thigh 
and vulva show marked varicosity. While these are sometimes 
attributed to the weight of the uterus pressing on the returning vessels, 
such an explanation does not seem very sound. The uterus does not 
press on these vessels ; but, if it did so at any time, it would be at a 
stage later than that at which the varicosities usually appear. The 
cause is something more subtle ; it is more probably due to a change in 
the vessel wall or in the circulating blood, and may be a response to 
the action of progesterone. These lesions may appear very early in 
pregnancy. The varices of the vulva cause much discomfort and pain, 
and are liable to injury. Their rupture may cause fatal haemorrhage. 
In rare cases the excision of an almost pedunculated varix of the vulva 
may be advisable during pregnancy. The danger of rupture of the 
vulvar veins during labour should be remembered. 

The veins in the legs may be treated by injections and carefully 
applied bandages should be worn. During pregnancy the patient 
should raise her feet when she sits, and should avoid standing too 
long. If the veins become inflamed, absolute rest in bed, with the 
foot of the bed raised, and the application of belladonna and glycerine 
on lint to the inflamed veins should be carried out. 

Phlebitis. — The gross infective phlegmasia alba dolens of the puei- 
perium is described in Chapter XXXVII (p. 648). In women who have 
marked varicosities, thrombosis of the superficial veins of the thigh may 
occur during pregnancy and cause a superficial phlebitis. This also 
may be treated by the local application of belladonna and glycerine. 
It is advisable that the patient should rest the leg as much as possible. 

(Edema. — CEdema is a common complication of pregnancy, and 
in its graver forms occurs in association with pre-eclampsia, eclampsia, 
chronic nephritis or cardiac disease. Even when there is no evident 
focal lesion, the condition should always be viewed with suspicion ; it 
is often the precursor of a toxic albuminuria (p. 209). The lower limbs 
are usually first involved, and the vulva may become intensely 
cedematous. This oedema can hardly be due to the mere weight of a 
normal-sized pregnant uterus ; it is more probably a toxic manifestation 
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due to increased permeability of the capillaries. Patients should 
be warned that it is an abnormal condition, and that they should at 
once report its appearance to their medical attendant. 

There are a few cases in which the oedema appears to be due to 
excessive pressure — e,g. hydramnios and plural pregnancy. Again, 
it may be found in some patients in whom no causal lesion or other 
toxaemic manifestation can be identified. The patient may suffer 
extreme discomfort from oedema_ of the vulva ; rest in bed may not 
give adequate relief. In such cases it may become necessary to puncture 
the distended skin with a sterile needle, but in this operation the 
greatest care should be taken to avoid infection of the swollen tissues. 

Diseases of the Blood. — Anemia. — Recent investigations on diet 
and nutrition in this country have shown a very high incidence of 
anaemia associated with pregnancy and the puerperium. This com- 
plication occurs particularly among women in poor nutrition who 
have had several pregnancies — ^the average number of births in one 
large series of cases was five. In tropical countries similar types of 
anaemia are found in pregnant women associated with alimentary 
infections, parasitic disease, poor diet and bad hygiene. The factor 
which appears to determine the occurrence of anaemia during pregnancy 
is the very heavy demand made by the feet us for iron ; not only must 
there be enough iron available for immediate tissue formation but 
also to provide the foetus with a sufficient reserve, stored in the liver and 
other organs, for the first year of life (p. 144). The foetus obtains 
two-thirds of its supply of iron during the last three months of 
pregnancy, during which i)ha8e the signs of anaemia usually appear. 

The anaemias of pregnancy are usually divided into the pseudo- 
perniciouuH and the secotulary types. The pseudo-pernicious type, formerly 
regarded as rare,^ has been found in .‘10 cases, as (compared with 70 of 
the secondary type in a group of 100 cases of anaemia associated 
with pregnancy investigated by Dr Moira Stevenson in the wards of 
the Royal Infirmary and the Royal Maternity Hospital, Glasgow. 

(a) The p,seu(lo-pernicious type shows the blood picture of a macro- 
cytic hyperchromic anaemia, but differs considerably from true 
Addisonian anaemia. It occurs at an earlier age, is of more rapid 
development, is associated with multiparity and poor nutrition and 
responds more rapidly to suitable therapy. The blood picture reflects 
a more plastic bone marrow, and varies with the chronicity of the 
illness : the red cells are occasionally deficient in haemoglobin. The 
anaemia usually appears between the sixth and the eighth months, is 
insidious in onset and associated with progressive pallor, frequently 
developing into icterus of the conjunctiva or skin. There may be 
oedema, and a mild degree of pyrexia is found in about two-thirds of 
the cases — this pyrexia may suggest an infective lesion when the 

^ The e(3iiditioii does not appear to bo extremely rare in this country, to judge from recent 
papers by Davidson, Davis and Innes {Brit. Med. Jour. (1942), vol. ii., 31) and by Fullarton 
{Brit. Med. Jour. (1943), vol. i., 158). 
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condition is first identified in the puerperium. Glossitis may be 
troublesome. Gastric analysis always shows an excess of mucus, with 
abundant mixed flora, but varying amounts of hydrochloric acid. 
Retinal haemorrhages are frequently found. 

In addition to showing a high colour index in most cases, the blood 
picture shows an increase in the size of the mean diameter of the cor- 
puscles. Stained films show anisocytosis, with many megalocytes. 
The leucocyte count varies, but there is a relative increase in the 
polymorphs and younger cells of the granular series of leucocytes. 
There is marked polychromasia and a slight increase in the reticulo- 
cyte count. Nucleated red cells, normoblasts, erythroblasts and 
rnegaloblasts arc common. 

The patients usually show a rapid response to treatment with 
whole liver but not always to liver extracts administered orally, 
intramuscularly or intravenously. Blood transfusion is helpful in 
very acute cases, or where the response to liver therapy is unsatisfactory. 
Where the hamioglobin content of the blood rises slowly the addition 
of iron therapy is helpful. As a rule the blood picture regains normal 
characters within about four wrecks from the initiation of treatment, 
and maintcnaiK'e therapy is then unnecessary. 

In the group of 30 cases referred to previously the average 
number of pregnancies was five. There was no evidence of sei)sis as a 
cause, and actual haemorrhage of the antepartum or postpartum types 
was infrequent : when it did occur, it was only a further complication of 
an already established anaemia. Blood examination showed evidence 
of haemolysis in many of the cases, but never in excessive amount.^ 
Poor nutrition was present in the whole series, due either to defi(5ient 
diet or to anorexia and vomiting. The most important factors appeared 
to be an insufficiency of the extrmsic factor, supplied normally from 
meat proteins, together with a temi)orary deficiency of the hitrimic 
factor, normally found in the gastric^ juice. Of the 30 cases, 2 ended 
fatally — both very ill when first seen. This type of anaemia is liable 
to recur in subsequent pregnancies. 

(b) The secomiary type of anaemia of pregnancy shows the characters 
of a microcytic, hyiJochrornic anaemia, in many (;ases there is an 
obvious cause, such as antepartum or postpartum haemorrhage, pyelitis 
or albuminuria. In the special series of 70 cases of this type, already 
referred to, the average number of pregnancies was five : in 50 cases 
there was very deficient nutrition. The clinical history is that of 
progressive pallor and debility during a series of pregnancies, with 
partial or complete remission some months after delivery. In the 
more severe cases icterus occurs, and glossitis is occasionally found. 
In most cases the spleen is palpable, and the urine shows an excess of 
urobilinogen. Gastric analysis usually shows a hypochlorhydria. 

^ There does occur occasionally an “ acute liaunolytic aiiamia ” — the onset of this grave 
form may bo quite sudden. If the condition does not rc.spoiid quickly to medical treatment 
the pregnancy should be terminated. 
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Blood examination gives a low colour index. Microcytosis is the 
characteristic feature, but there may be some fairly large polychromasic 
cells. The leucocyte count gives either a normal figure or a slight 
leucocytosis. Haemolysis is occasionally found. 

Cases of this type respond readily to treatment with iron in large 
doses — 30 grains of a scale preparation or 6 grains of ferrous sulphate 
three times daily. In cases dating from a postpartum haemorrhage the 
administration of liver may also be necessary : where there has been a 
recent severe haemorrhage a blood transfusion is advisable. When 
the blood picture regains normal characters, maintenance therapy 
is seldom necessary. The important factors in the development of 
this condition are the physiological demand for iron during pregnancy, 
poor dietary and abnormal gastric secretion. It has been found 
that patients suffering from hypochromic anaemia give a more satis- 
factory response to iron therapy when there is free hydrochloric acid 
in the stomach content than in comparable cases with achlorhydria. 
In the series of 70 cases referred to none ended fatally. This type of 
anaemia may recur in a subsequent pregnancy, but is easily controlled. 

While two well-defined types of anaemia have been described as 
associated with pregnancy, intermediate cases may be found combining 
the morphological and possibly the aetiological features of both. Cases 
of true Addisonian anaemia due to deficiency of the intrinsic factor 
may become complicated by pregnancy, or be first manifested during 
])regnancy or the puerj)erium. In tropical clbnates macTOcytic anremia 
due to deficiency of the extrinsic factor may occur. Idiopathic hypo- 
chromic anaemia due to iron deficiency may become complicated by 
pregnancy, or be first manifested during pregnancy or the puerperium. 
Further, various types of anaiinia associated with some condition other 
than ])regnancy, for examy)le, malaria, syphilis, tuberculosis, neoplasms 
or leukamaia, may become com[)licated by pregnancy. 

LfU'K.emta. — T his is a very rare complication of pregnancy. While 
it has no direct effect on the pregnancy, the association of these two 
conditions is very harmful to the mother. A diagnosis is made from 
the ana3mia, enlargement of the spleen, and the characteristic blood 
film. The characteristic leucocytes do not pass over to the foetus. 
Premature labour may result with marked improvement in the 
symptoms : and when the condition of the mother becomes grave 
the pregnancy should be terminated artificially. 

Haemophilia. ILcmophilia generally affects men, but there is no 
j)ositivc proof that it will not affect women. The gravest danger is 
in the third stage of labour. The treatment of such a condition is very 
difficult. (Jalcium chloride and gelatin may be prescribed to encourage 
clotting. Heterogeneous sera, such as horse sera and occasionally 
human sera, have been tried. Blood transfusion is essential when 
actual haunorrhage occurs. 

Purpura HaEMORRHAGIc^a. — This is a very rare but extremely 
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dangerous complication of pregnancy. Sixty per cent, of the cases 
recorded ended fatally. In most cases the condition has been found 
about the sixth or seventh month in women who have had several 
pregnancies. Lassitude, headache and slight pyrexia are the early 
symptoms. The treatment is symptomatic and blood transfusion 
may be advisable. 

Lead Poisoning. — This used to be a very common lesion among 
factory women who handled lead in the course of their emplo 5 nnent. 
In 60 per cent, of the cases abortion or prematime labour occurred, 
and a considerable number of the live-born children died of debility. 
The lead passes through the placenta and affects the foetus. To-day 
the use of lead, purchased very often in diachylon plaster to procure 
abortion, is unfoi*tunately very common. Animal experiments have 
shown that males suffering from lead poisoning are sterile, or, when 
fertile, procreate debilitated young, with a high early death-rate. 

DISTURBANCES OF THE RESPIRATORY SYSTEM 

Pneumonia, influenza and pulmonary tuberculosis will be dealt with 
among infective diseases in the succeeding chapter. 

Chronic Bronchitis and Emphysema. — Those associated conditions 
have not usually reached a very advanced stage or led to exten- 
sive organic lesions even by the end of reproductive life in women. 
When pregnancy does occur in such cases the enlarging uterus may 
cause much respiratory distress. Then the patient should be kept in 
bed and the bronchitic condition treated. In some cases the dyspnoea 
becomes so severe that pregnancy has to be interrupted ; less commonly 
premature labour occurs. During labour the same precautions may 
have to be carried out as have been described for cardiac cases (p. 244). 

Asthma. — In patients with an asthmatic tendency the occurrence 
of pregnancy is likely to precipitate a series of attacks of the disease. 
In some patients asthma makes its first appearaiu^e in pregnancy. 
Very occasi(mally it is relieved by pregnancy. Although it usually 
disappears completely at the end of pregnancy, cases occur in which 
it persists as a serious disability. The chief actiological factor is probably 
allergic. The condition has been found associated with an albuminuria. 
The usual asthmatic remedies should be employed, special attention 
being paid to dieting and stimulating excretion. In obstinate cases 
a change of air may pn)ve most benciicial. 

Dyspnoea. — Breathlessness on even slight exert ion occurs in i)ractic- 
ally all women in the later months of pregnancy, and is due partly to 
the upward pressure on the diaphragm, and partly to the heavy demands 
made on the maternal heart at that stage. Dyspnoea of a severe type 
is a frequent complication of hydramnios and plural pregnancy. When 
dyspnoea occurs early in pregnancy it may be due to cardiac or renal 
lesions and requires careful investigation and appropriate treatment. 



OBSTETRICS AND GYNAECOLOGY 


251 


DISTURBANCES OF THE NERVOUS SYSTEM 

Chorea. — ^Women who have suffered from chorea in adolescence 
are prone to have a return of the disease in pregnancy ; others, who 
have had rheumatic fever or some other rheumatic manifestation at an 
earlier age, develop chorea for the first time during pregnancy. There 
is still another type of case in which the young primigravida, with no 
history of rheumatism, acquires her first attack of chorea during preg- 
nancy. In practically all cases the clinical picture is that of a true 
Sydenham’s chorea ; in a few cases the type and the clinical history 
resemble the Huntington variety very closely. The rheumatic diathesis 
has been regarded as the chief etiological factor, but recently attention 
has been drawn to the possibility of a more definitely toxaemic origin. 
Few of the cases, however, show even albuminuria, which may be 
regarded as one of the cardinal signs of toxasmia in pregnancy. By 
far the greatest number of cases of chorea in adults occur in pregnant 
women. The condition, having appeared in one pregnancy, may recur 
in the succeeding pregnancies, but does not always do so. 

This complication of pregnancy must be regarded as a fairly serious 
one, with a maternal mortality of 10 to 15 per cent., and a foetal 
mortality of about 40 per cent., the latter being due to prematurity 
or intrauterine malnutrition. The analysis of a large series of cases 
has shown that where the onset of chorea preceded pregnancy, the 
prognosis was most favourable — there were no fatal cases. When 
the onset occurred in the first, second or third three months of pregnancy, 
the mortality was respectively 15, 16 and 21 per cent. The prognosis 
was always bad in febrile cases. While in most cases pregnancy proceeds 
without interruption, abortion or premature labour occurs in about 
15 per cent. The condition usually clears up completely at the end 
of pregnancy ; in a small number, especially where it has appeared 
early, it may disappear during the later months, whereas in the most 
grave types it may persist after the induced or spontaneous termination 
of pregnancy. 

Chorea may appear within the first three months of gestation ; it 
may api)ear also in the later months, but it begins most commonly 
in the fourth or fifth months. The movements are usually much more 
violent than in other forms of chorea. Their extent may be so great as 
to interfere with speech, deglutition and even respiration. Eating and 
sleeping may be thus interfered with and wasting may become very 
pronounced. Mental disturbances of the delusional type are common, 
and may develop into actual insanity, which may persist for several 
weeks after the pregnancy has terminated. In the most severe cases 
the temperature rises, and this should be regarded as a very grave 
prognostic sign. In a large number of fatal cases ulcerative endocarditis 
has been found. 

Treatment . — ^The patient usually requires to be removed from her 
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home surroundings. All sources of worry or irritation should be dealt’ 
with. Seclusion is beneficial in preventing excitement. Confinement 
to bed must be enforced and the food intake should be made as great aa 
possible, instead of being cut down to the fluid diet which would be 
suitable for a true toxsemic case. In many cases the salicylate druga 
have been helpful ; in others good results have been obtained by the 
administration of arsenic in the form of Fowler’s solution, the initial 
dose of 3 minims thrice daily being rapidly increased up to 10 minima 
thrice daily. This should be continued until signs of intolerance 
appear — e.g, diarrhoea — when the treatment must be stopped for a 
time. The movements may have to be controlled by large dosea 
of sodium bromide, chloral, hyoscine or even morphia ; sometimea 
chloroform is necessary, and is well borne by the patient. Sleepless- 
ness has often to be treated by the sedatives mentioned above. 

Sometimes, in spite of all these measures, the patient shows signs of 
great exhaustion, resulting from tlie in(;essant movements, the loss of 
sleep and the lack of food. Such a change in condition usually proceeds 
with alarming rapidity and is associated with the onset of fever. 
In such cases the termination of pregnancy has to be considered, the 
method to be employed depending on the stage of the pregnancy 
(pp. 732-741). Bad results have been reported from such treatment, but 
these bad results, as in cases of hyperemesis gravidarum, are probably 
due not so much to the radical treatment as to the fact that its adoption 
had been delayed until the patient was too weak to stand it. While 
expectant treatment, so far as the pregnancy goes, is preferable, 
occasions do arise when interference bet^omes necessary. 

Epilepsy. — Women who have suffered from cpilei^sy appear to b(‘ 
little influenced by the incidence of pregnancy. In a few cases the fits 
become more frequent during pregnancy ; in others they become most 
alarming in frequency and violence during labour. Analysis of the 
histories of a largo number of women epilej)tics has shown that in a very 
small number pregnancy, labour or the puerperium has been the starting- 
point of the epilepsy itself. Perhaps the greatest clinical importance 
of epilepsy in pregnant women is the care which must be taken 
to distinguish it from eclampsia. While there is, as a rule, no 
albumin in the urine of epileptics, albuminuria may eventually 
appear in cases in which the epilei)tic seizures become much exaggerated 
during labour ; the histories of the two conditions, liowever, are 
absolutely diflerent. The actual fits are similar in many respects. 
In cases where treatment becomes necessary owing to the increased 
frequency of the fits during pregnancy, potassium bromide or luminal 
is quite satisfactory, while in severe cases in labour these drugs are 
required in enormous doses. While there is seldom a clear indication 
for the termination of a pregnancy on account of epilepsy, there may be 
such progressive mental deterioration with succeeding pregnancies in 
such patients that sterilisation should be considered. 
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An epileptic mother should not be allowed to nurse her child, lest 
it sustain some injury at the onset of one of the mother’s seizures. 
Lactation should be arrested not only in the interests of the child but 
Also because the disease appears to be aggravated by this function 
in some cases. 

Neuritis. — Pregnant women frequently suffer from mild forms of 
neuritis, with sensations of tingling and numbness, especially in the 
hands. This condition may become more marked, with sensitiveness 
along the course of the ulnar nerve, puffiness or cyanosis of the hands, 
diminished tactile sensibility and frequency paraesthesiae. This local 
condition should be treated on the same principles as are described for 
'polyneuritis. 

Polyneuritis. — In the early months of pregnancy a very severe 
type of polyneuritis may occur, practically always as a sequel to a 
severe or a prolonged attack of hyperemesia gravidarum . 

The earliest symptom may be numbness and itching in the feet and 
hands, but this is soon followed by progressive weakness, atrophy of 
the muscles, especially of the extensor groups, which show the reaction 
of degeneration. Bilateral drop-foot and drop-wrist may appear. 
There is marked sensitiveness along the course of the affected nerves, 
associated with shooting pains. There may be loss of memory or mental 
confusion, in the most severe type the phrenic or intercostal nerves 
may become involved, resulting in death from respiratory failure. 
The mortality in this condition has been found to range from 15 to 
25 per cent. Degenerative changes are found in the nerve trunks and 
also in the cjells of the anterior horn of the cord. 

Formerly regarded as a manifestation of toxaemia, this condition 
is now graded with the deficiency diseases. The essential deficiency 
here is in the vitamin B complex (p. 146), and the starvation associated 
with the preceding excessive vomiting may be regarded as a predisposing 
factor. The administration of vitamin B to all women who are much 
disturbed by vomiting in the early months of pregnancy is sound 
prophylactic treatment. Should a patient, suffering from or apparently 
reciovered from a severe attack of hyj)eremesis, complain of muscular 
weakness or show mental symptoms, she should be carefully examined 
for evidence of muscular degeneration : should such evidence be found, 
she should have concentrates of vitamin B administered by intra- 
muscular injection, as well as by mouth, where continued vomiting 
does exclude this route. Where polyneuritis is already established, 
this curative treatment must be supplemented by th^ use of salicylates 
or even sedatives for the relief of pain. After the acute phase has 
passed, massage, electrotherapy and orthopaedic appliances are necessary 
to prevent deformities. The termination of pregnancy will seldom 
arrest the progress of the disease in severe cases, and complete recovery 
in favourable cases will occur with a continuing pregnancy. 

Traumatic Neuritis. — During the puerperium, traumatic neuritis 
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may occur as a result of damage to the lumbo-sacral plexus during a 
difficult forceps delivery. The peroneal portion of the sciatic nerve is 
most frequently affected. In the early stages there may be great pain, 
with numbness of the affected limb. Drop-foot soon develops. The 
condition should be treated by massage, electrotherapy, and appliances 
to control the condition of drop-foot, but complete recovery may 
require many weeks of treatment. 

Paralysis. — Paralysis may occur during pregnancy in cases of 
severe toxaemia, either of the hyperemetic or of the eclamptic type; 
in the puerperium it may follow cerebral thrombotic lesions in infected 
cases. In some of the former group recovery occurs after the termina- 
tion of pregnancy, but in most cases, as in almost all of the second 
group, permanent damage is sustained. Sometimes a temporary 
paresis of the lower limbs results from the pressure of the foetal head 
on the nerves in the pelvis, but this phenomenon is more commonly 
the cause of varying degrees of neuralgia of the lower limbs, associated 
sometimes with intense muscular spasm. The more severe types of 
this lesion may prove intractable during pregnancy and difficult to 
relieve even after its termination. 

Paraplegia. — A complete parajilegia occurs occasionally in toxic 
cases, but the commoner type is where pregnancy has occurred in a 
woman suffering from lateral sclerosis. In the latter type the spinal 
lesion may not be affected by the pregnancy ; in others it progresses 
markedly, extending from the lower to the upper limbs. With this 
progress there is usually some albuminuria, and vomiting may be 
troublesome. There is much wasting of the tissues, and the sphincters 
are uncontrolled. Cases have been recorded in whicjh pregnancy has 
occun*ed after a spinal injury located high in the dorsal region. When 
paraplegic patients go into labour they experience very little dis- 
comfort — the labour is almost painless and the uterus expels its contents 
without difficulty. 

Treatment must be directed to the patient’s general condition — e.g, 
the regulation of the diet, the prevention of bedsores, etc. 

Apoplexy, — This is an infrequent occurrence in pregnancy. When 
it is found, it may be associated with old-standing syphilis, chronic 
nephritis or valvular disease of the heart. It is a frequent complica- 
tion in eclampsia and one of the common causes of death in such 
cases (p. 230). In the non-eclamptic cases the patient must be 
carefully watched when labour comes on, lest the expulsive efforts of 
the second stage cause further rupture of the cerebral vessels. 

A very peculiar trarmejif wphasia is sometimes met with, almost 
certainly of toxsemic origin (cerebral thrombosis). 

Hysteria. — In women who are subject to hysterical attacks, 
pregnancy very often improves their physical condition so much that 
the hysterical manifestations remain in abeyance. In a considerable 
number, however, the outbursts occur with increased frequency and 
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violence. These attacks appear to have no influence on the pregnancy. 
Occasionally hysterical attacks may simulate eclamptic seizures, but 
the absence of albuminuria and the low blood-pressure make the 
diagnosis fairly easy. 

Insanity. — ^Many women show signs of change of disposition 
during pregnancy. They may become irritable in temper, capricious 
in appetite, or express great aversion to what may have been 
formerly objects of interest and affection to them. These changes 
are specially marked in women of a nervous temperament. In a 
certain number the aberration is so marked as to constitute an actual 
insanity of the maniacal or melancholic type. Further dangers occur 
for such women at the end of pregnancy — the strain of a prolonged 
labour, septic processes in the puerperium, or exhaustion produced by 
prolonged lactation may upset the patient’s mental equilibrium, 
(certain factors increase the risk of such complications — e.g. a history 
of previous mental disturbance in the patient, a bad family history, 
personal anxiety arising from the death of the husband or the ille- 
gitimacy of the child. Tha border-line is very often crossed after a 
'prolonged period- of insomnia , a symptom which is very common in 
pregnancy and which should never be regarded as of no consequence. 
The incidence of insanity as a sequel to the coma of eclamptic patients 
has already been referred to (p. 228). 

(a) During Pregnancy. — The onset of insanity duiing pregnancy 
is a more grave complication than during the puerperium or 
lac^tation. The prognosis varies according to whether the attack 
occurs early or late in pregnancy. In those cases in which the 
symptoms appear within the first four months, the patient will probably 
recover her equilibrium during the later months except the personal 
or family history is bad. When symptoms do not make their first 
appearance until the later months the condition is likely to persist 
throughout j)regnancy, and to give cause for anxiety afterwards. 
Uf the cases which arise during pregnancy and i)er8i8t, 80 per cent, 
occur after the fifth month. The prognosis varies again with the 
ty})e of insanity. The patient may have been subject to periodic 
mental disturbancjes during her wdiole life and the return of such 
symptoms during pregnancy is not fraught with any greater danger 
than at other times. For the patient herself the ultimate prognosis 
is not good, but the pregnancy is little influenced by the patient’s 
mental state and progress, and vice versa. This is of course the 
alternating type of insanity. The other variety met with at this 
epoch is more common and more dangerous. The patient shows all 
the signs of a dementia prjecox and the progress towards terminal 
dementia is sometimes fairly rapid. 

The type which occurs early is associated with the period of 
morning sickness. The patient becomes suspicious of her relatives, 
even of her husband. She may complain that her food is being poisoned 
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and refuse to take it. She may show suicidal tendencies and may 
become homicidal, particularly towards young children. This type is 
seldom associated with acute depression. The tyjje of later occurrence 
may show at first the same symptoms as the earlier variety, but 
marked delusions and very distressing hallucinations soon appear. 
The suicidal and homicidal tendencies are more marked than in the 
early type. Convalescence from this type is very protracted. 

Treatment . — It is, in most cases, advisable to have the patient 
removed from her own home and from all her relatives. For most, a 
mental hospital is the only suitable place ; for others it may be possible 
to incur the heavy expense of efficient treatment in a private house or 
nursing home with a view to securing the sentimental object of saving 
the child from the stigma of being bom in an asylum. In all cases the 
patient must be strictly secluded, allotted a room on the ground floor, 
and watched day and night because of her suicidal and homicidal 
tendencies. Adequate nourishment must be secured, with abundance 
of plain, wholesome food. If all food is refused, forced feeding 
must be resorted to. Plenty of exercise in the open air should be 
taken to ensure an appetite for food and an inclination to sleep. The 
insomnia may be most obstinate — prolonged hot baths may be helpful, 
but in many cases the whole range of hypnotic drugs will be required. 
Paraldehyde, bromides, chloral, sulphonal, luminal and trional are 
most useful, while morphia and hyoscine may be required in periods 
of acute excitement. 

The termination of pregnancy on account of definite manifestations 
of insanity has been much discussed by obstetricians and alienists. 
The former may have stressed unduly the policy of non-interference, 
while the latter may occasionally take too grave a view of the com- 
plication. A marked hereditary tendency to insanity or a history of 
puerperal insanity on more than one occasion should be regarded as 
definite indications for the termination of pregnancy. In all such cases 
this radical measure should only be adopted after consultation with an 
alienist. The same policy applies to the adoption of operative pro- 
cedures to prevent pregnancy in a patient with a bad menial record. 
The patient should have the matter explained to her when she is in 
an absolutely normal mental condition and the husband and wife should 
be required to give a joint letter of indemnity to the surgeon. 

(b) During Labour. — Some women show signs of acute maniacal 
excitement during labour, but this is usually a very transitory 
phenomenon which disappears with the completion of labour. The 
law recognises the possibihty of temporary mental derangement during 
labour by the consideration which it gives to mothers accused of 
infanticide during or immediately after labour. 

(c) In the Puerperium. — About 5 per cent, of all cases of mental 
diseases in women takes the form of puerperal insanity. In addition 
to the general predisposing causes which have already been enumerated, 
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there are the profound toxcemias which occur in association with 
eclampsia and puerperal sepsis. 

The commonest type of puerperal insanity occurs within the first 
week, and its onset is usually associated with rigors. Throughout 
the whole course of this attack the patient will probably have a 
febrile temperature, and the general attitude of the patient is one of 
feverish restlessness. The earlier the onset and the more violent 
the original excitement in these cases the better the prognosis. This 
is clinically a confusional insanity. Sometimes the signs of puerperal 
insanity do not occur until the end of the second week, and the patient 
may be by this time in a condition of great exhaustion. The symptoms 
are here those of the melancholic type and the prognosis is much more 
grave. The insanities of this stage are of the alternating type, though 
this may be the point of onset of a dementia praecox. 

The duration of the mental disturbance in the early or confusional 
variety may be comparatively short. The patient suffers from 
sleeplessness and extreme restlessness ; she may refuse food ; she 
becomes dei)re88ed, conceives aversions to her husband and child, and 
may try to injure the baby or herself. She suffers from delusions, 
usually of suspicion, and from very disturbing hallucinations, commonly 
of smell or hearing. The x^ocess of involution is frequently disturbed, 
X)articularly as this type of mental disturbance tends to occur in septic 
cases. Tn most cases milk secretion is arrested and the lochial discharge 
is scanty. She often arrives at a stage of great weakness, with sunken 
cheeks, bright eyes, furred tongue, rapid pulse, incoherence and dirty 
habits. 

From this stage she may pass through one of apathy or stupor to a 
convalescence lasting five or six weeks. Where the patient is put under 
treatment early and removed to suitable surroundings, the course of 
the disease may be much shortened and convalescence be established 
within a week. 

Patients of this type should be removed to mental hospitals, except 
where the home conditions and facilities for nursing are exceptionally 
good. In all cases the patient must be completely isolated ; her own 
child seems to be a specially disturbing factor. Treatment must be 
directed to combating the septic process present, dealing with the 
sleexdessnees, securing a sufficient supply of nourishment and allaying 
the restlessness. About 80 per cent, of these cases recover completely. 

In the cases where the mental disturbance is of the primarily 
melancholic type, the course of the disease is usually very prolonged, 
and the treatment must be entrusted to an expert in mental diseases. 

(d) Dttking Lactation.— This period accounts for about 4 per cent, 
of all the cases of mental disease in women. The patients most 
commonly belong to the poorer classes and the immediate cause is 
malnutrition and exhaustion. The predisposing factors are the 
same as for the other varieties of insanity associated with pregnancy 
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or the puerperium. Sometimes the attack occurs so early as to resemble 
the puerperal type, not only in incidence, but also in character. In 
such cases the patient may suffer from acute excitement and restless- 
ness ; but in the more common variety of lactational insanity the 
symptoms are, from the beginning, those of acute depression. The 
onset is gradual, and irritability, sleeplessness, delusions and hallucina- 
tions develop. Suicidal and homicidal tendencies are common. The 
patient must be removed from her own home and, in most cases, owing 
to the class of patient in which this type is found, must be sent to a 
mental hospital. The whole treatment consists in good nursing and 
constant watching. About 75 per cent, of these cases recover 
completely. 

DISEASES OF THE SKIN 

The occurrence of pigmentation during pregnancy, particularly in 
the form of Chloasrna uterinum, has been referred to on page 156. This 
condition is not amenable to treatment and disappears entirely during 
the puerperium in almost all cases. 

The gradual distension of the abdominal wall usually stretches the 
skin beyond the normal limits of elasticity and causes the formation of 
the StricB gravidarum. The patient seldom suffers any discomfort from 
this cause, but where she does, massage and inunction with olive oil 
give much relief. These conditions are practically physiological 
changes, whereas the other skin disturbances now to be described must 
be regarded as pathological. 

Afrophic Changes in the Finger-nails. — »Such a condition occasionally 
occurs in pregnant women as a result of malnutrition of the 
epidermal structures. The nails become loose and easily broken 
and there may be much local pain. Attention to the vitamin content 
of the diet (p. 145), with the addition of tonics, may improve the 
condition, but a comi)lete cure may be delayed until the end of the 
pregnanciy. 

Urticaria. — ^Attacks of urticaria may occur during pregnancy or 
in the puerperium, in successive pregnancies. The patient may be 
very much disturbed, particularly by the sleeplessness caused by the 
continual irritation. Treatment must be carried out on general 
lines, copious elimination by the kidneys and the bowel being the 
chief requisite. 

Pruritus. — Pruritus occurs in pregnancy either as a local lesion 
in the form of Pruritus vulvce or, less commonly, as a general affection 
of the whole cutaneous surface. While the local lesion may result from 
the irritation of a vaginal discharge or other obvious local cause, general 
pruritus and many forms of pruritus vulvse must be considered to be 
toxaemic manifestations. They occur most commonly among women 
of a nervous temperament. The condition usually occurs in the middle 
or later months of pregnancy, and may become most distressing. The 
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constant irritation, which is most marked at night, causes sleeplessness, 
resulting in exhaustion. The skin shows no changes apart from scratch 
marks, though occasionally erythematous or eczematous rashes may 
be present. 

(a) Pruritus Vulvce . — ^In this variety the presence of glycosuria 
should always be eliminated by urinary examination. If the patient is 
diabetic, the local condition will only be improved by general treatment 
(p. 270). Apart from a true diabetes there may be irritating vaginal 
discharges, associated with thrush (p. 283). A most obstinate pruritus 
may be associated with the presence of the trichomorias vaginalis 
(p. 283). Varicosities of the vulva, anal parasites, or lack of cleanliness 
may be the local cause. In the treatment of all these varieties scrupu- 
lous cleanliness must be observed. Where there is a vaginal discharge 
astringent antiseptic douches may be employed, such as 1 in 3000 
potassium permanganate. Gonorrhoeal discharges should be suitably 
treated (p. 282). Anal parasites should be dealt with by the use of 
santonin or enemata of infusion of quassia. The itching may be 
relieved by the use of ointments containing cocaine, menthol or carbolic 
a(;id until the causal lesion responds to local or general treatment. 

(b) General Pruritus , — Treatment may be very disappointing in some 
cases. Nerve sedatives such as bromides should be tried, and the local 
treatment of the skin with 1 in 60 carbolic lotion is often helpful. The 
soundest treatment is to improve the patient^s general condition by 
attention to diet and excretion. Some patients improve very markedly 
on a fluid diet, others on a dry diet with fluids between meals, while 
others do best on a vegetable and fixiit diet. In very obstinate cases 
associated with severe insomnia, fatigue and progressive loss of weight, 
the ])regnancy should be terminated. 

Herpes Gestationis. — This form of herpes occurs in pregnant 
women and is now considered to be toxic in origin. It may occur in 
the same patient in successive pregnancies. The patient suffers very 
greatly from the itching and burning sensations. 

The lesions usually begin on the legs and arms and spread to the 
face and chest. The course of the herpetic lesions is the same as in 
other forms of herpes — papules, vesicles, pustules and bullae appearing 
indiscriminately. 

The condition may be so severe as to cause insomnia. Treatment 
should be conducted as for a toxaemia and supplemented by the use of 
iron and arsenic tonics. An attempt should be made to treat the local 
lesions with carbolic acid lotion, bismuth and starch powder, or collodion. 

Impetigo Herpetifonnis. — This is a most dangerous form of impetigo 
which occurs almost exclusively in pregnant women, but it is 
fortunately very rare in this country. The mortality may be as high 
as 80 per cent. 

Superficial pustules appear in groups or clusters, with inflammatory 
bases, and new lesions appear at the edges of the old. The lesions occur 
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typically on the trunk and thighs and on the genitalia. There are 
marked constitutional symptoms, with febrile disturbance, great 
prostration, delirium and vomiting. Abortion does not occur and 
the victims usually die undelivered. 

Those clinicians who have had opportunities of studying this 
condition regard it as a pure toxaemia. The treatment is entirely 
palliative, but the mortality is very high. The injection into a vein 
of small quantities of blood-serum from a normal pregnant woman 
has been recommended. In favourable cases it disappears in the 
latter half of pregnancy. 

DISEASES OF THE BONES AND JOINTS 

While diseases of the bones and joints, such as rickets and tubercular 
caries, may cause deformities of the pelvis with resulting dystocia 
(Chapter XXX), the activity of such diseases during pregnancy is 
unusual. The extent to which the osseous tissues may be altered under 
certain conditions of nutrition has been referred to on page 147. The 
increased mobility of the pelvic joints has been referred to in some detail 
on page 121. In a few cases the loosening of the s>Tnphysis pubis 
is so great as to cause pain and difficulty in walking, with the 
adoption of a characteristic gait. A firm bandage round the hi])s 
usually gives the patient support, but sometimes the disability is so 
great that she has to lie in bed. Discomfort and pain may also result 
from a similar loosening of the sacro-iliac joints. The treatment is 
the same. 

Osteomalacia.- ““Osteomalacia, though local in its incidence, is the 
most characteristic bone disease of pregnancy. This disease is found 
in over 90 per cent, of cases among women, and in some 72 per cent, 
of all cases among pregnant women. It is endemic in certain districts, 
namely, in the Rhine Valley, the city of Vienna, certain areas in 
Switzerland, Italy and the north of China. The endemic character of 
the disease is difficult to explain in terms of its aetiology. 

There is no direct evidence of a bacterial origin for this disease. 
Though in some areas it appears to have been eliminated by improve- 
ments in hygiene and sanitation, the extra attention given to diet in 
those measures may have been the important factor. The great 
increase in its incidence in Vienna during and immediately after the 
World War suggests a deficiency disease. Working in Northern 
China, Preston Maxwell found the disease associated with a deficiency 
of the fat-soluble vitamin D in the diet ; this vitamin is closely related 
to the metabolism of calcium (p. 147), and there was also, in many 
cases, a deficiency of calcium and phosphorus. Among the Chinese, 
a complete cure was effected by the administration of cod-liver oil 
and calcium lactate. Metabolic studies show a lack of absorption of 
calcium through the intestinal tract. There is no increase in the 
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excretion of endogenous calcium — ^the serum calcium is usually normal 
in amount, and the urine contains none. These findings appear to 
show an attempt to conserve endogenous calcium in view of the deficient 
absorption. It has been found that patients suffering from osteo- 
malacia tolerate the administration of very large amounts of adrenalin, 
and this observation has been taken as evidence of hypofunction of 
the suprarenal glands. The improvement secured formerly in most 
women suffering from osteomalacia by the removal of the ovaries was 
regarded as evidence of hyperfunction of the ovaries. All those obser- 
vations appear to show a most intimate relationship between endocrine 
function and dietary factors, but in the case of osteomalacia the most 
important point is Preston Maxwell’s experience that a complete cure 
can be secured by treating the disease as a type of avitaminosis. 

The lesions are usually localised in the vertebrae and pelvis, but may 
extend to the ribs and the clavicles. The bones become yellow or 
yellowish-brown in colour, soft and yielding in consistency, sometimes 
brittle. As the disease progresses, the spongy bones become so rarefied 
that only the outer layers remain intact, the inner layers being replaced 
by porous osteoid tissue. The bones become so soft that they yield 
to the stresses and strains produced by weight and pressure : in 
advanced cases they can be cut with a knife. At the end of pregnancy 
they become recalcified by the deposit of lime salts in the osteoid tissue, 
but a certain degree of permanent deformity of the vertebr® and pelvis 
results. The disease usually recurs with subsequent pregnancies, and 
the amount of pelvic deformity increases with each attack. These 
deformities are described in Chapter XXX (p. 516). 

The disease commences with peculiar muscular paralyses, especially 
of the ilio-psoas, accompanied by contractures of the abductor muscles 
of the thighs. The patellar reflexes are increased. The patient com- 
plains of muscular pains in different parts of the body, and the affected 
bones become very sensitive to pressure. There is usually slight 
pyrexia, which, with the muscular pains, may suggest a rheumatic 
condition, but the location of tenderness in the bones rather than the 
joints is characteristic. DiflSculty in diagnosis is only likely to arise 
when the condition occurs in a patient in a district where osteomalacia 
is seldom found. With the progress of the disease, actual bony de- 
formities appear. There is usually an associated anaemia and some 
gastro-intestinal disturbance. The symptoms are relieved by the 
completion of the pregnancy. In most cases the earlier pregnancies 
are associated with very mild symptoms : there may be muscular 
paresis and vague rheumatic pains only. In later pregnancies the 
pains are worse, and locomotion is interfered with. Labour may be 
associated with severe dystocia. During the puerperium the bones 
again become hardened by the redeposit of calcium, but the shape is 
altered, even so much as to produce marked diminution in stature. 

The treatment of this condition has already been referred to in the 
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discussion of its astiology — viz., the administration of vitamin D and 
calcium. 

DISTURBANCES OF THE EXCRETORY SYSTEM 

Several of the disturbances of the excretory system — viz., albumin- 
uria, pre-eclamptic toxcemia, eclampsia, chronic nephritis, and symmetrical 
cortical necrosis — ^have already been described in Chapter XI. 

Pyelitis. — Infections of the upper urinary tract form fairly frequent 
complications of pregnancy. The infection involves the pelvis of the 
kidney and the upper portion of the ureter, but it extends very 
commonly into the substance of the kidney. It is therefore a more 
extensive lesion than that usually designated '' pyelitis, and might be 
more correctly termed '‘pyelonephritis '' This pyelitis occurs without 
there being any reason to believe that there has been an infection 
in this area before pregnancy commenced. There are, however, the 
additional cases in which an old tuberculous lesion of the kidney or a 
renal calculus is associated with the discharge of pus from the kidney 
during pregnancy. 

The condition, in its acute form, occurs very commonly in young 
women, particularly during their first pregnancy. While it may 
appear from the fourth to the seventh month, its greatest frequency 
is during the fifth month. In a smaller number of cases it comes on 
in the puerperium. It may relapse during the current pregnancy, and 
not infrequently recurs in its chronic form in subsequent pregnancies. 
Chronic pyelitis is a common cause of discomfort and debility in multi - 
parae. In a series of 1000 patients admitted for antenatal treatment 
to a maternity hospital, urinary infection was found in 425 cases, 
and in 163 of these there was a definite pyelitis. The right kidney 
alone is affected in almost 50 per cent, of cases, the left kidney alone 
in 25 per cent., and both kidneys together in the remainder. 

Pathology. — In the small number of cases which end fatally the 
pelvis of the kidney has been found distended, with its wall thickened. 
While the renal pelvis is distended, it is no more so than in mild in- 
fections, or indeed than in normal pregnancy, but the wall is much 
thickened and oedematous, and abscess formation occurs. The 
infection appears to spread up from the collecting tubules of the medulla, 
and involves the area of the cortex drained by these affected tubules. 
The ureter shows hypertrophy of the wall and dilatation of its lumen ; 
but these changes are found in a large number of pregnant women, 
and are to be regarded rather as aetiological factors than as results of 
pyelitis (p. 59). The bladder is not very often involved in the in- 
flammatory process, except where the original lesion has been a cystitis 
and the infection has spread upwards from there. 

aEtiology. — In almost all cases the infecting organism is the 
Bacillus coli. Rarely the staphylococcus, streptococcus or gonococcus 
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may be found. The usual channel of infection is the blood-stream — 
the organisms reach the circulation from the lower bowel as a result 
of some enteritic disturbance. There is frequently a history of some 
sharp upset of the habitual constipation before the attack of pyelitis. 
Under ordinary circumstances these organisms would be excreted 
freely by the Iddneys, and escape without doing any damage to the 
walls of the urinary tract. The delay in the flow of urine, resulting 
from the changes in the urinary tract described below, allows a con- 
centration of organisms, and as a result, the direct infection of the 
kidney pelvis. 

In a small proportion of cases the pyelitis may be of the ascending 
type, arising from a cystitis. It has been shown experimentally that 
organisms can ascend from the bladder to the kidney through the 
lymphatics of the ureteric wall, even when the ureter has been ligated. 
It is unlikely that the kidney pelvis becomes invaded by direct passage 
of organisms through the lymphatics from the neighbouring bowel — 
at the level of the kidney the Streptococcus foecalis is the prevailing 
intestinal organism, and this organism hardly ever appears in a case 
of pyelitis. 

The changes in the urinary tract are also important factors in the 
aetiology of pyelitis ; in most women it is these changes, in association 
with an abnormal excretion of organisms into the urine, which cause 
pyelitis. 

The ureters show hypertrophy of the wall throughout their whole 
length, but especially where they pass round the cervix to enter the 
bladder. Proliferation of the fibrous tissue and of the muscle bundles 
of the ureteric sheath is the chief cause of the thickening : there is 
also some a3dema. The mucous membrane is thickened. In the 
juxtavesical portion of the ureter, the hypertrophy is so great that 
this part is converted into an almost rigid tube. The cause of 
this hypertrophy is difficult to determine ; the extreme change in 
the pelvic portion of the ureter may be part of the general tissue 
change taking place in that region during pregnancy — ^the ureter there 
lies verj^ close to the uterine wall. Even the base of the bladder may 
show muscular hypertrophy. On the other hand, it may be a 
protective mechanism to provide against pressure during the later 
months, and against trauma during labour. 

Both ureters also show dilatation. In the left ureter the dilatation 
of the lumen is almost uniform throughout its whole length, but 
reaches its maximum just above the pelvic brim and tapers gradually 
down to the bladder. On the right side the picture is quite different ; 
the dilatation extends only from the pelvic brim upwards, and the whole 
tube is much kinked and elongated. Just below the renal pelvis this 
kinking may be very acute, and cause a moderate degree of hydro- 
nephrosis. The right renal pelvis is, in the majority of cases, dilated 
to a much greater degree than the left. This is associated with the 
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fact that the right ureter lies further from the middle line than the 
left, at the level of the pelvic brim, and is therefore more liable to 
pressure. The dilatation, however, is found before there can be any 
pressure of the uterus on the pelvic brim. By the end of the second 
month of pregnancy, there is a definite loss of tone of ureteric muscle, 
due to corpus luteum activity (p. 59). This does not affect the flow 
of urine to any great extent until the fourth month, as until then there 
is no obstruction to the outflow of urine. At the fourth month, how- 
ever, the uterus rests on the ureters at the pelvic brim, and stasis of 
urine results above that level. Owing to the poor tone of the ureter 
at this stage of pregnancy, even the slight pressure exerted by the 
soft uterus causes marked delay in excretion, partictilarly on the more 
exposed right side. In the case of neoplasms, especially ovarian cysts, 
similar in consistency, pressure occurs with the same type of deformity : 
the deformity, however, is usually very much less owing to the fact 
that there is no relaxation of muscle tone. 

(^LiNiCAL f'ouRSE.— There are two distinct clinical types, the acute 
and the chronic. 

(a) Acute Pyelitis.— -The patient, usually in the fifth month of 
her first pregnancy, is seized with an acute attack of abdominal pain, 
with great tenderness beneath the twelfth rib behind. The tenderness 
is more often on the right side, and at this stage there may be marked 
rigidity of the abdomen. The temperature rises to 103"^ or 104°, and 
there are frequently wide oscillations in the course of the twenty-four 
hours ; there may be rigors. The pulse is rapid, 110 to 130, and the 
patient may remain acutely ill for several days, with repeated rigors, 
sickness, and vomiting. In addition to the very characteristic lumbar 
tenderness, the lower part of the ureter, palpated through the lateral 
fornix, is exquisitely tender. Pain is sometimes suddenly relieved by 
the passage of a large amount of infected urine. There may be bladder 
discomfort, with pain at the end of micturition, but this is not a constant 
feature. 

(b) Chronic Pyelitis . — The patient expeiiences gradually increasing 
discomfort, with pain in her side or lumbar region, which may simulate 
an attack of subacute appendicitis or of pleurisy. There is general 
malaise, with loss of appetite. There is frequently sickness and 
vomiting, and chronic pyelitis should always be thought of when a 
woman in the later months of her pregnancy complains of persistent 
sickness. There may be a low pyrexia, though even a four-hourly 
chart may show only slight variation. The affected kidney is found 
to be tender on palpation, and there is definite tenderness on pressure 
in the lumbar region. In this type of case where there may be relatively 
little pain, the patient may nevertheless be very ill and toxic. This 
is due to the fact that the renal substance is extensively involved, but 
as the tone of the ureter and renal pelym is poor, there is little ureteric 
spasm and consequently little pain. 
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In both clinical types the urine is diminished in amount and, at first, 
of high specific gravity. The concentration is rapidly reduced during 
treatment. It has a turbid appearance and is almost always acid in 
reaction. A trace of albumin is usually found. It contains pus cells, 
epithelial cells and red blood corpuscles : it often contains the Bacillus 
coH in pure culture. Occasionally there is a definite heematuria. A 
large amount of pus in the early stages is a favourable sign, as it 
indicates good drainage. 

Improvement usually takes place in a few days under treatment. 
In the acute form the pain becomes less, the temperature falls and the 
pus diminishes in amount. 

Prognosis. — This form of pyelitis is seldom fatal to the mother : 
as a rule the condition clears up very satisfactorily under medical treat- 
ment. The Bacillus coli may be found in the urine for months after 
the acute symptoms have disappeared, and this explains the tendency 
to relapse. In a few cases the drainage stops and pyelonephrosis occurs. 
From this complication there may develop, but very rarely, a peri- 
nephric abscess, or a rupture into the peritoneal cavity, with general 
peritonitis. Sometimes an effusion into the pleural sac with a coli 
infection occurs. Rarely is there a massive invasion of the blood-stream 
with general septicaemia or pyaemia. This is more likely to occur with 
a streptococcal infection than with the usual Bacillus coli type. 

Sometimes the recovery of the patient seems to be incompatible 
with the continuation of the pregnancy. A considerable amount of 
pus remains in the urine in spite of treatment, the temperature remains 
irregular, the appetite and digestion are greatly impaired and the 
patient loses weight. In such cases the pregnancy has to be terminated, 
and for this purpose puncture of the membranes is usually quite satis- 
factory (p. 734). The changes in the tissues may be so extensive as to 
leave the mother permanently handicapped. 

The prognosis for the foetus is less favourable than for the mother, 
though the infection does not extend to the cavity of the uterus. The 
nutrition of the foetus is interfered with by the toxaemia of the mother, 
and abortion or premature labour may occur spontaneously. Chronic 
pyelitis may be an important factor in the causation of repeated 
premature labours or the birth of feeble children at full time. 

Diagnosis. — The clinical features of the })yelitis of pregnancy are 
very definite, especially in the acute form — high pyrexia, tenderness 
in the lumbar region, abdominal pain and pyuria. In establishing a 
differential diagnosis between pyelitis and appendicitis or gall-bladder 
conditions, this pyuria is of cardinal importance, and a catheter specimen 
should always be examined. The same factor is of great value in 
excluding pleurisy or pneumonia, though in these diseases the local 
signs are more definite. There may be greater difficulty with regard 
to cystitis and renal calculus. In the former, cystoscopic examination 
will be necessary if the history is not indicative : where signs of 
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an infection of the bladder wall are found, the ureters should not be 
catheterised. For stone, X-ray examination will be essential. Tuber- 
culosis of the kidneys may be eliminated by the history and by 
bacteriological examination. 

When pyelitis occurs in the puerperium, a differential diagnosis 
must be made from septic conditions of uterine origin. 

Treatment. — The patient should be kept at rest in bed, lying on the 
unaffected side : she will probably be found to lie with her thighs well 
flexed. At first, especially where there is sickness, it is important to 
get the patient to drink large amounts of fluid — barley water or even 
plain water — ^to flush out the kidneys. As soon as the sickness is 
controlled a light diet should be prescribed, the nutritive value of which 
should be increased as quickly as possible. An adequate bowel 
movement should be secured daily. 

For the relief of pain, warm applications such as fomentations are 
helpful, but in the acute phase, morphia may be necessary. The 
acid urine should be made alkaline by the administration of large doses 
of potassium citrate, 30 grams every four hours, and if possible continued 
through the night ; a local sedative, such as tincture of hyoscyamus 
or of belladonna, may be added. Potassium causes sickness in some 
patients and may be replaced by bicarbonate of soda. The action of 
the alkalis is not fully understood, but the relief of symptoms is very 
striking. There can hardly be a definite bactericidal action, but the 
alkalinisation may relieve spasm and allow more free drainage. When 
fever has subsided and a copious excretion of urine continues, urinary 
antiseptics such as urotropine should be prescribed. 

There have been several improvements in the treatment of urinary 
infections in recent years. A ketogenic diet is not suitable for pregnant 
women, not only because of the difficulty of preparing meals but also 
because such a diet is not well tolerated during pregnancy. Manddio 
acid very often causes great discomfort and iiTitation in the acute phase 
of pyelitis, but gives good results in chronic cases. A great advance 
has been secured by the introduction of sulphonamide therapy. 
Formerly it was almost impossible to get the urine quite free from 
organisms before the end of pregnancy, even though the patient appeared 
well clinically. Even with such a small dose as 0*5 to 1 gram of a 
sulphonamide preparation, thrice daily, it is often possible to sterilise 
the urine in a case of acute pyelitis in four or five days. One great 
advantage of this rapid result is that it should lessen the damage to 
renal tissue which usually resulted from extensive abscess formation. 
Minor exacerbations frequently occur when the sulphonamide therapy 
is stopped, but readily respond to renewed administration. Cyanosis 
may appear during treatment, but need not be dangerous if the standard 
precautions against sulphur and sulphur compounds are observed. 
The associated anaemia should be treated by the administration of iron. 

In cases where the response to alkalinisation of the urine is unsatis- 
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factory, fever persisting with great local discomfort, much help can be 
obtained by the catheterisation of the ureters and drainage of the renal 
pelvis by this route. The ureteric catheters may be left in position for 
three or four days, the renal pelvis being irrigated at intervals with 
boracic or weak acriflavine solution. Most cases with pyelonephrosis 
respond well to ureteric catheterisation, but where this is found 
impossible, nephrotomy may have to be carried out, drainage being 
established through the lumbar region. The urinary fistula thus 
established may close spontaneously afterwards ; if the kidney tissue 
has been extensively destroyed, the remainder of the organ can be 
removed at the end of pregnancy. 

Cystitis. — The tendency to frequency of micturition in pregnancy 
has been referred to in Chapter VII (p. 150). In addition to this 
very common disturbance there are more acute forms, in which fre- 
quency is combined with great pain on micturition. In such cases 
there is usually an old-standing cystitis, due to the Bacillibs coli or the 
gonococcuSy which has been stimulated to fresh activity by the vascu- 
larity of the parts. These cases should be treated with the greatest 
care because, by the ascent of the infection, they may give rise to a 
pyelitis. Some of them respond to alkalis, others to acid antiseptics, 
while a few require irrigation with the silver salts or with antiseptics, 
such as acriflavine. 

The incontinence of urine and cystitis associated with incarceration 
of the retroverted gravid uterus have been described in Chapter XIV 

(p. 288). 

The most severe forms of cystitis associated with pregnancy are 
found in the puerperium, especially after a protracted or difficult 
labour in which there has been stretching of or damage to the base of 
the bladder by the pressure of the foetal head. 

Haematuria. — Hsematuria may occur in pregnancy in association 
witli eclampsia (p. 224) or subacute nephritis. It may also occur as 
a result of haemorrhage from the kidney in a case of renal calculus, 
tubercular kidney or pyelitis. Again, it may be of vesical origin, 
caused by acute cystitis or great varicosity of the wall of the bladder. 
Occasionally the cause is a vesical calculus, in which case the patient 
may sometimes experience sharp attacks of pain which are relieved 
when she lies down, the pain being due to the pressure of the uterus or 
its contents on the bladder wall. In each case treatment should be 
directed to the cause of the haBmaturia. 

Floating Kidney. — The right kidney is the one more commonly 
affected, but the discomfort which the patient usually suffers disappears 
as pregnancy advances, owing to the support given to the kidney by 
the expanding uterus. Cases have been reported where torsion of the 
pedicle has occurred, causing intense pain and simulating the pain of 
a renal calculus. Diagnosis may be difficult, but careful taxis usually 
relieves the condition and clears up the diagnosis. 
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After labour the sudden change in intra-abdominal pressure may 
allow the kidney to become very much displaced, and cause acute 
symptoms. Such patients should wear a well-fitting abdominal belt 
whenever they get out of bed. 

In rare cases a congenital displacement of the kidney may be present, 
the organ resting on the pelvic brim and causing an obstruction during 
labour. 

Calculus (Renal). — This condition may give rise to difficulty during 
pregnancy either from attacks of renal colic or from the re-establishment 
of an old pyelitis associated with the calculus. Where there are attacks 
of colic, the cause of which has been confirmed by X-ray examination, 
sedatives of the morphia group should be administered to relieve the 
pain. A series of these attacks may be followed by complete quiescence. 
Where there is an associated pyelitis, and when the attacks of colic and 
the pyuria are troublesome, it is usually advisable to have the stone 
removed and drainage established by a nephrotomy, without waiting 
for the end of pregnancy. 

Ureteric Calculus. — While comparatively rare, ureteric calculi 
may cause severe pain during pregnancy. Diagnosis and treatment 
should be as described for renal calculi. 

Pregnancy after the Removal of a Kidney.- -Such cases should 
be watched with the greatest care. Many of them go through 
pregnancy undisturbed. In others the extra work proves too much 
for the kidney and albuminuria and oedema appear. When these signs 
of renal inefficiency occur and do not respond to very simple treatment 
by rest and dieting, the pregnancy should be terminated. 


DISTURBANCES OF METABOLISM 

Glycosuria. — The study of the physiology of pregnancy has shown 
that the discovery of sugar in the urine of a pregnant woman need not 
indicate that she is suffering from diabetes mellitus. The sugar may 
be lactose, which we now know to be practically a normal constituent 
of the urine in the later months of pregnancy. Even where glucose 
is present, the cause may be an alimentary glycosuria, which can be 
produced in almost 80 per cent, of pregnant women by increasing the 
amoimt of sugar ingested. RenaL glycosuria may occur, with its 
characteristically small amount of sugar in the bloi^d, and this form 
neither influences nor is influenced by pregnancy. In all these forms 
pol 3 airia, thirst and wasting are absent, and the urine contains neither 
acetone nor diacetic acid. 

In addition to these types, glycosuria may occur in the early months 
of pregnancy in cases of fairly severe hyperemesis gravidarum, and in 
a small number of cases in the last weeks of an otherwise normal preg- 
nancy. In these cases the patient has had no indication of any diabetic 
lesion before her pregnancy, and the condition clears up without trace 
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as soon as the vomiting is brought under control in the former case, or 
at the end of pregnancy in the latter. These forms of glycosuria seem 
to be due to some disturbance of the related activities of the ductless 
glands. We know that the pituitary, the thyroid and the adrenal 
all increase in size during pregnancy, and the secretions of all these 
glands slightly lower sugar tolerance. Again, the cardinal symptoms 
of a true diabetes mellitus are absent — ^the patient has neither 
thirst, pol 3 niria nor wasting. This functional glycosuria can be 
controlled by the elimination of sugars from the diet : starches may 
be continued. 

Diabetes Mellitus. — The association of pregnancy with diabetes 
mellitus is fairly rare, because diabetic women are very often sterile. 
This sterility is due to the atrophic changes which occur in the uterus 
and ovaries in this disease. While it was unusual a few years ago to 
find true diabetes in a primigravida, modem insulin therapy may alter 
this incidence. The disease was usually found in multiparse, who had 
acquired the lesion after they started bearing children. While the 
diabetic condition has usually been recognised in these patients before 
the current pregnancy, there are cases in which the metabolic lesion 
seems to commence during the course of gestation. There are other 
cases in which there is evidently a true diabetes, especially in the 
later months, which occurs in successive pregnancies and disappears 
in the intervals. 

Formerly the prognosis in pregnancy complicated by diabetes was 
very grave. In the pre-insulin days Williams collected a series of 
66 cases, in which 27 per cent, died at the time of labour or 
within a fortnight afterwards, while a further 23 per cent, died within 
the next two years. These late deaths are often due to pulmonary 
tuberculosis, to which such patients are specially susceptible. In 
15 per cent, of the cases, pregnancy ended in abortion or premature 
labour ; less than 40 per cent, of the children bom at full time were 
alive, and the survivors were often feeble. In a few cases the patient 
appears to do very well, especially in the second half of her pregnancy, 
even on ordinary diet, and it has been suggested that in these 
cases the foetal pancreas is able to supply the deficient secretion 
of the maternal organ ; the glycosuria reappears after the pregnancy 
is over. 

The prognosis is now much better, and in a recent series of 118 
cases collected by Skipper the maternal mortality during pregnancy, 
labour and the puerperium was 9-3 per cent, and the additional deaths 
within two years amounted to 3-4 per cent. The total fcetal mortality 
in this series, including abortions, still-births and neo-natal deaths, 
was 45 per cent. — still very high. 

Clinical Course . — In diabetics during pregnancy the sugar content 
of the blood and of the urine is very high. The associated polyuria, 
thirst and wasting are very marked ; the patient may experience great 
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discomfort from pruritus vulv®. Hydramnios is a frequent complica- 
tion, and the amniotic fluid in such cases usually contains sugar. Aa 
the foetal urine is free from sugar, this circumstance may be taken as a 
proof that in these cases at any rate the excessive amniotic fluid is a 
maternal transudate (p. 137). The foetus is sometimes of very large 
size, possibly as a result of the large amount of circulating carbohydrate 
available for its nutrition ; in some cases there is foetal oedema. The 
large size of the foetus may be a cause of dystocia. The diabetic 
condition may become acute during pregnancy, when the patient sinks 
into coma. 

Labour is a time of special danger, though in many cases it runs 
a normal course. Carbohydrates in an easily assimilated form should 
be given generously, together with an adequate amount of insulin, 
throughout the labour to provide energy. The course should be 
shortened as much as possible, by whatever means are appropriate, 
lest the muscular exertion increase the acidosis and precipitate the 
onset of coma. When obstetric interference is required, general 
ansesthetics should be avoided. Spinal ansesthesia is preferable, but 
if a general anaesthetic has to be resorted to, nitrous oxide with oxygen 
is the least harmful. The bladder may have to be emptied frequently 
during labour, owing to the rapid secretion of urine. Even at the 
end of labour, collapse, coma or sudden death is liable to occur. 
Pulmonary complications may occur in the puerperium, especially 
broncho-pneumonia ; the special susceptibility of these patients to 
pulmonary tuberculosis has already been referred to. If puerperal 
infection appears, associated with trauma during labour, the prognosis 
is very grave, as there is the usual diabetics tendency to gangrenous 
processes. The mother should not be allowed to nurse her child, 
because of her general condition. The patient must be warned of 
the great danger likely to be associated with a subsequent pregnancy. 

Treatment during) Pregnanc^y , — When pregnancy occurs in a diabetic 
patient, or true diabetes is recognised during the course of pregnancy, 
very careful supervision must be exercised throughout the pregnancy. 
The patient must be put on to a carefully arranged diet, designed in 
terms of the blood and urinary findings. In some cases such a diet alone 
is sufficient ; in most, insulin has to be administered throughout the 
pregnancy. The urine must be frequently examined, because the 
metabolic balance may vary with the progress of pregnancy. When 
there is evidence of progressive pancreatic disturbance shown by the 
development of ketosis or by a rise in the blood sugar, not easily 
controlled by an adequate increase in the insulin administered, the 
pregnancy should be terminated. Should this become necessary, it is 
almost certain that a subsequent pregnancy would lead to the 
same result. The best policy is therefore not only to terminate the 
pregnancy but also to sterilise the patient. For this purpose abdominal 
hysterotomy, with ligature or excision of the Fallopian tubes, performed 
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under spinal anaesthesia, is the best treatment. We have seen also that 
the prospects for the foetus are such that there is little justification 
for endangering the mother in the interests of the child. The special 
care necessary during labour has already been described. 

DISTURBANCES OP THE ENDOCRINE GLANDS 

So intimate is the relationship between the endocrine glands and 
the reproductive system that very few of the essential lesions of these 
glands are found in association with pregnancy. In cretinism, acro- 
megaly, dystrophia adiposo-genitalis and in abnormal conditions of 
the thymus gland, the patients are generally sterile. Even in ex- 
ophthalmic goitre and Addison’s disease sterility is characteristic of 
the later stages. 

Thsnroid Gland. During a normal pregnancy the thyroid gland 
enlarges, sometimes to a considerable degree, and returns to its normal 
size during the pueri^erium. In some cases, however, pregnancy seems 
to be the starting-point of a permanent goitre. Where the goitre is 
present before the occurrence of pregnancy it may undergo a very rapid 
increase in size and cause respiratory difficulty. During labour a still 
further increase occurs and this may cause such difficulty as to require 
tracheotomy. 

Thyrotoxicosis.- -Women with exophthalmic goitre often suffer 
from amenorrhcea and sterility associated with atrophy of the 
uterus and ovaries. In a certain number of cases pregnancy may occur 
before this stage. In such an event the symptoms of exophthalmic 
goitre are aggravated, but pregnancy usually goes on to term ; the more 
acute symptoms are often relieved at the end of pregnancy. In some 
cases pregnancy seems to ameliorate the symptoms, perhaps because 
the foetus takes up the excessive secretion. In those cases in which 
the thyroid lesion is associated with a persistent thymus, the prognosis 
is specially grave. The foetus is usually healthy, though it may be 
born with a goitre. 

There are a certain number of cases in which cardiac symptoms 
become distressing in the later months. In such cases induction of 
premature labour may be justified when there is not an immediate 
response to treatment by rest and sedatives. It is practicaUy only 
in these cases that abortion or premature labour occui’s. Such patients 
may cause considerable anxiety during labour, owing to the risk of 
cardiac failure. Treatment should be carried out as in cardiac cases 
(p. 244). 

During the course of pregnancy the exophthalmic condition should 
be treated as in the non-pregnant state. Most patients respond readily 
to the administration of iodine (Lugol’s solution). Partial ligature and 
partial removal of the thyroid gland have been carried out in some 
cases with satisfactory results and without disturbing the pregnancy. 
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These women do not make good nursing mothers. This may be due 
to the large amoimt of thyroid secretion in the milk. 

Tetany. — Tetany is a rare complication of pregnancy, though the 
tetany of pregnancy is the commonest form of adult tetany. In Vienna, 
a city in which tetany is specially frequent, it was found in only nine 
out of 30,000 pregnant women. It comes on in the second half of 
pregnancy and may recur in subsequent pregnancies : it may not 
appear until the period of lactation. 

The patients exhibit all the classical symptoms : carpo-pedal spasm, 
irritability of the facial muscles, production of the carpal spasm by 
pressme over the brachial plexus, parjesthesise and increased reaction 
of the muscles to galvanic and faradic stimulation. Trophic disturb- 
ances of the epidermal structures appear — ^loosening of the finger-nails, 
hair and teeth, and cataract formation may appear in the eyes. All 
these symptoms usually appear in an aggravated form in pregnant 
women. The contractures seem to be excited by uterine contractions. 
The first signs of the onset of the disease may take the form of parses- 
thesiae, muscular stiffness and weakness, and pains in the fingers while 
sewing. The course of pregnancy is not interrupted spontaneously 
and labour is usually normal. The foetus is often macerated or 
may die in convulsions. The symptoms may become so acute, and 
interfere so much with the patient’s nutrition and her rest, that the 
pregnancy has to be terminated. Tetany should be regarded as a 
serious complication, and severe cases may end fatally. 

JStiology . — The relationship of tetany to disturbances of the para- 
thyroid glands is now established, and the changes which occur in 
these glands during pregnancy have already been described (p. 153). 
In some cases of the tetany of pregnancy which have gone to 
post-mortem examination, the parathyroids have been found to be 
in a condition of cystic or fatty degeneration. Though malnutrition 
may play some part in the causation of tetany in pregnancy, there 
is good experimental and histological evidence for associating the con- 
dition with a disturbance of the function of the parathyroid glands. 

Treatment . — When the symptoms are very acute, immediate steps 
must be taken to arrest the spasms by the use of such drugs as morphia, 
chloral, hyoscine or bromides. In extreme cases chloroform may be 
necessary. The permanent treatment depends on the aetiological 
factors which have been mentioned above. The extract of the ])ara- 
thyroid glands should be administered either alone or with thyroid 
extract. In addition, large doses of calcium in the form of calcium 
chloride, 30 to 60 grains daily, should be given together with vitamin 1). 
The cases in which pregnancy has to be terminated have been referred 
to above. 

Addison’s Disease. — In well-established cases of this disease 
sterility is the rule, but pregnancy may occur in the early stages. The 
lesion of the suprarenal gland is here very often tubercular, and 
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pregnancy has generally an unfavourable influence on tubercular 
lesions (p. 278). As might be expected, therefore, the effect of 
pregnancy on Addison’s disease is unfavourable. In 12 recorded 
cases, 5 did not survive the pregnancy. In cases where the general 
symptoms become very much exaggerated the pregnancy should be 
terminated. 
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CHAPTER XIII 


THE RELATIONSHIP OF INFECTIOUS DISEASES TO 
PREGNANCY 

INTRODUCTION 

T he course of pregnancy may be complicated by the onset of one 
of the acute infective diseases, or by an infective disease of a 
more chronic type ; on the other hand, a chronic infective disease 
may be complicated by the occurrence of pregnancy. The onset 
of the acute infective type is a very serious complication, because 
there is here not only the acute toxaemia due to the infective disease 
but also the severe mechanical strain on the maternal organs, particu- 
larly in infections of the respiratory tract. In the chronic forms, the 
harmful effects are mainly due to the toxaemic effects. Those infective 
conditions, the lesions of which attack the reproductive organs them- 
selves during pregnancy, will be considered after the more general 
infectious diseases have been disposed of. 

ACUTE GENERAL INFEUnoUS DISEASES 

Those diseases in pregnancy tend to produce effects (a) on the 
maternal tissues, and (6) on the course of pregnancy. In the mother, 
there are the dangers incident to hyperpyrexia, and to the accompany- 
ing nephritis. The toxaimic complication has been referred to. The 
particular infectious diseases tend to assume their ha;morrhagic forms, 
the prognosis in which is always serious. In those diseases which 
affect the respiration organs the large size of the uterus in the later 
months adds to the respiratory embarrassment by limiting the range 
of the diaphragm. Grave danger “ is experienced when labour or 
abortion sets in, as the exhausted women are unable to stand much 
strain. Collapse may occur in the third stage of labour and there is 
the later danger of such patients becoming easy victims to sepsis. 

The course of pregnancy is usually interrupted. The haemoiThagic 
tendency referred to above often causes haemoiThages in the placenta, 
sufficient to impair the vitahty and cause the death of the foetus. 
There is not only the risk of placental haemorrhages but also the 
adverse effect of hyperpyrexia on the foetus. The toxins of the 
maternal infection by their passage through the placenta may cause 
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the death of the foetus : the infective agent in most of the exanthemata 
and the organisms in several of the bacterial diseases can be transmitted 
to the foetus. 

Smallpox. — Here the mortality is greater in pregnant than in 
non-pregnant women (36 per cent, as against 25 per cent.), as the 
disease is very liable to assume the confluent and haemorrhagic forms. 
When this complication occurs, abortion or premature labour usually 
follows. When the lesions remain discrete, the prognosis for the 
mother and the pregnancy is better. The foetus may become infected 
through the placenta and be born with smallpox lesions present ; 
in binovular twin pregnancy one child may be born with smallpox 
lesions while the other shows no sign of the disease. Mauriceau, the 
French obstetrician, was born pock-marked. 

Vaccination of the mother j)rotects the mother only, and probably 
conveys no immunity to the child m utero. This is particularly the 
case when vaccination is performed during the course of the disease in 
a pregnant woman, as the child may bec^ome infe(;ted during delivery 
or afterwards. Some clinicians have stated that where a mother has 
been vaccinated during j)regnancy, the infant proves refractory to 
vaccination after birth. This experience has not been confirmed in 
recient local epidemics. Vaccination in pregnant women does not tend 
to cause abortion or premature labour. 

Chiekenpox. — Varicella has no influeiu^e on pregnancy or labour. 
The child may be born covered with the rash. 

Scarlet Fever. — While true scarlet fever is a rare comyjlication of 
pregnancy, forms of erythema, which resemble it very closely, occur 
as a result of septic conditions, particularly in the puerperium. These 
septic rashes were formerly so commonly mistaken for scarlet fever 
that statistics were published to show that pregnancy conferred 
immunity to scarlet fever. These figures were obtained by showing 
the so-called scarlet fever of the puerperium as true scarlatina, occurring 
apart from pregnancy. A popular legacy of this mistake persists in 
the horror which women have of carrying a scarlatinal infection to a 
puerperal W(unan. The haemolytic streptococcus which causes scarlet 
fever is closely related to the hamolytic streptococcus so often found 
in puerperal sepsis. When scarlet fever occurs in a pregnant woman, 
the greatest care must be taken to avoid the transference of ha?molytic 
streptococci from the nose, throat, or other parts to the genital tract. 

When true scarlet fever does occur in pregnancy, it usually causes 
abortion. The cause of the death of the ovum may be either hyper- 
pyrexia or toxamia. in very rare instances the child htis shown a 
scarlatinal rash at birth. 

Measles. — Measles is an infrequent but a dangerous complication, 
as it usually is in adults. The haemorrhagic form is associated with 
great danger to the mother and the fcetus. In a series of 30 cases, 
gestation was interrupted in 55 per cent, and death occurred in 15 
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per cent. Sepsis is a grave danger in the puerperium. The children 
may show the characteristic lesions of the disease at birth. 

Cholera. — Though pregnant women are not specially prone to 
cholera, they succumb very readily to the disease. The Hamburg 
epidemic of 1892 showed a 57 per cent, mortality in pregnant 
women. Abortion or premature labour occurred in over 50 per cent, 
of cases, associated with haemorrhagic changes in the placenta and 
endometrium. Some cases have been recorded of direct transmission 
to the child. In most cases the disease causes uterine contractions, 
from the action of some toxin circulating in the blood. 

Enteric Fever. — This is a dangerous complication of pregnancy 
for both mother and child. Abortion and premature labour occur in 
60 per cent, of cases, and a large number of the live-bom children die 
soon after birth. 

The foetal blood gives the Widal reaction, particularly in the later 
months, and the bacillus may be found in the foetal tissues. Ulceration 
of Peyer’s patches may be found in the foetal intestine. Foetal death 
probably occurs as a result of a typhoid septicaemia. The maternal 
mortality is higher than in uncomplicated enteric fever. 

In the puerperium, the differential diagnosis of enteric fever from 
puerperal septicaemia is most important. In doubtful cases the Widal 
reaction should always be tested, though the rose -spots, the slow pulse 
and the character of the stools are valuable guides. 

Malaria. — Mild cases have little effect on gestation, but in severe 
cases, especially where the parasite is of the malignant tertian type, 
premature labour and foetal death may occur. Even in the malignant 
type, the parasite rarely reaches the foetal circulation : the disturbance 
of the pregnancy results from high pyrexia, cachexia, and possibly the 
invasion of jJacental tissue by the parasite. In a series of 56 cases 
of malaria in pregnant women in Central Africa, the parasite was found 
in the tissue of the placenta in 74 per cent., but in the blood of the 
umbilical cord in only 6 per cent., and in the blood of the child in 
only 3-6 per cent. Even though congenital infection with malaria 
is possible, it does not appear to exercise an adverse influence on the 
child : the parasites soon disappear from the blood. 

An exacerbation of latent malaria may occur during pregnancy 
or labour : such an attack occurring in the puerperium may call for 
a differential diagnosis from puerperal sepsis. There seems to be a 
tendency to haemorrhage in labour and the puerperium. Quinine 
may be given to pregnant women without risk, as the oxytocic 
properties of the drug seem to be in abeyance in such conditions. 

Erysipelas and Sepsis. — Erysipelas is a most dangerous complica- 
tion of pregnancy, as the causal haemolytic streptococci may spread 
to the blood-stream, pass through the placenta and produce foetal 
septicaemia and foetal death. Extraordinary precautions must be 
taken by the patient herself, and by the nurses and doctors in attend- 
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ance to prevent the transference of the streptococci from the local 
lesion to the genital tract (p. 401). The necessarily infected environ- 
ment of her home is a serious danger to the woman in labour and 
during the puerperium. The most strict isolation and segregation 
of such patients is necessary in the interests of other pregnant women. 

Any bacterial infection of the mother, such as tonsillitis, mastoiditis, 
or a cellulitis, has a worse prognosis in pregnancy, labour, or the 
puerperium, because of the same dangers as have just been described 
for erysipelas. The association of tonsillitis with haemolytic strepto- 
cocci makes it particularly dangerous. Tetanus and anthrax should 
be included among the grave dangers to pregnant women — they are 
serious diseases under any circumstances. The anthrax bacillus passes 
into the foetal tissues. All these infective diseases should be treated 
by standard methods, without reference to the pregnancy. 

Influenza. — The effect of influenza on pregnancy varies very 
much with the virulence of the particular epidemic, and with the 
tendency in such epidemic forms to pneumonic complications. The 
ordinary pandemic form has not such grave effects on pregnancy as 
the others. The gastro -intestinal and nervous forms affect pregnancy 
little, though they may cause difficulty in diagnosis from hyperemesis 
gravidarum or eclampsia. The acute respiratory form is the most 
serious type, particularly when it occurs in the later months of preg- 
nancy : the maternal mortality has been found to be about 25 per 
cent., with an increase to 50 per cent, in those cases in which pneumonia 
developed. Influenza of this type commonly causes premature labour, 
often preceded by considerable uterine haemorrhage : the frequency 
of spontaneous interruption of pregnancy has been found to be exactly 
the same as the mortality rate, 25 per cent, over all respiratory cases 
with an increase to 50 per cent, when pneumonia developed. In the 
fatal cases spontaneous termination of pregnancy occurred in over 
00 per cent, before the death of the mother. The profound toxaemia 
causes rapid exhaustion of the mother, who stands the strain of labour 
very badly. There is seldom any advantage in inducing labour — only 
extreme cyanosis and dyspnoea would justify this step. The method 
should be by puncture of the membranes (p. 734). The intrapartum 
(^are of the patient should be on the same lines as for cardiac cases 
(p. 242). These women are specially liable to puerperal infections 
owing to their lowered resistance. The foetus is rarely affected except 
in so far as its chance of life is prejudiced by abortion or premature 
labour. 

Pneumonia. — The maternal mortality in pregnancy complicated 
by pneumonia is high because of the tendency to premature labour 
or abortion. Pregnancy is interrupted in over 50 per cent, of cases, 
particularly in the later months. Respiratory difficulty in pneumonia 
is great, and the onset of labour increases the strain. Labour should 
not be induced, because the maternal mortality has been found much 
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higher when labour was induced than when treatment was expectant. 
During pregnancy the pneumococcus may be transmitted through the 
placenta to the foetus : when pneumonia develops towards the end of 
pregnancy or early in the puerperium, the bacteria may be carried 
by the blood-stream to the uterus and give rise to puerperal infection. 

The same precautions should be taken in labour as are described for 
cardiac cases (p. 242). 


CHRONIC INFECTIOUS DISEASES COMPLICATED BY 

PREGNANCY 

Tuberculosis. — The relationship of pregnancy to pulmonary tuber- 
culosis has received a great deal of attention in recent years : the 
investigation of large series of cases tends to show that pregnancy has 
not such an adverse influence as was formerly believed. In Sweden, 
a comparison of the clinical records of about 350 tuberculous women 
who had recently gone through pregnancy, with those of a slightly 
larger number of tuberculous women who had not been pregnant showed 
that at the end of two years the mortality rate in the two groups 
was the same, and depended essentially on the severity of the pul- 
monary lesion. An investigation in Johns Hopkins Hospital showed 
that the death rate was higher at the end of a year or more in those 
tuberculous women in whom abortion had been induced than in those 
in whom pregnancy had been allowed to continue. I'he prognosis 
depends upon the degree of activity and the extent of the tuberculous 
process at the beginning of pregnancy. 

Many women suffering from pulmonary tuberculosis appear to be 
improved in health duiing ])regiianoy — they put on weight and look 
well. At the end of pregnanc*y, however, the tuberc^ulous lesion may 
extend rapidly, leading to death from tuberculous broiKiho-pneumonia 
in a few weeks or months. The improvement during pregnancy is 
associated with the restricted movement of the diaj)hragm and of the 
lungs themselves, resulting from the large size of the uterus in the 
later months ; the effect corresponds to that of an artificial pneumo- 
thorax. The restoration of free movement of the lungs after labour 
may allow the inspiration of tuberculous material into healthy portions 
of lung, with rapid extension of the disease. 

In some women a quiescent pulmonary lesion may show signs of 
activity during i)regnancy, or an active lesion show great acceleration. 
Tuberculous laryngitis may ai)i)ear as a complication and the prognosis 
in such cases is very grave. Even when the patient’s health is poor 
during pregnancy, tubercailosis docs not ai)pear to produce abortion 
or premature labour. 

While tuberculous lesions in the placenta are rare, and particularly 
fto in the foetal portion, the bacilli do make their way through the 
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placenta. They have been identified in the blood of the umbilical vein 
and in the foetal liver. The most advanced tuberculous lesions occur 
in the foetal liver. (Congenital tuberculosis, therefore, does occur as a 
result of placental transmission. When we consider the large number 
of tuberculous women who become pregnant, and the small number of 
cases recorded in which the disease has been conveyed directly to the 
foetus, we must regard the latter occurrence as exceptional. In the 
majority of cases the child of a tubercular mother is boni with simply 
a tendency to tuberculosis. This should be combated by placing 
the (;hild in the most favourable hygienic conditions. Suckling by the 
mother should never be allowed. 

Early Months - ^h.e prognosis for the mother depends on the 
activity of the tuberculous lesions. If they have been of long standing 
and been dormant for a long time, the mother may go through preg- 
nan(*y unaffected ; but, even in these cases, the strain of pregnancy 
sometimes stirs up old foci. The prognosis in the more active lesions 
is so grave that some physicians recommend the termination of preg- 
nancy as soon as a diagnosis of active tuberculosis is made. In some 
German clinics, not only is the pregnancy terminated, but the mother 
is immediately sterilised by a major operation. Such radical treatment 
is seldom justified. Induction of abortion may be considered in a 
first pregnan(*y in a woman with an active lesion, so that she may 
have an op])ortunity of combating the disease without the handicap 
of pregnancy. She should be advised against incurring the risk of 
concef)tion until the tuberculous lesions liave been quiescent for a 
considerable time. In other cases of early pregnancy complicated by 
tuberculosis, there is rarely any justification for procuring abortion, 
unless some such dangerous complication as laryngeal tuberculosis 
occurs. No case should have the pregnancy terminated until a most 
careful review has been carried out by a physician with si)ecial experience 
in tuberculous (conditions. Bacteriological and radiological evidence 
are essential. In all cases in which a conservative policy is adopted, 
sanatorium treatment may be most helj)ful. 

The Later Months , — In tuberculous lesions manifesting signs of 
activity in the later months of pregnancy, the case should be treated 
expectantly, unless the mother does not seem likely to live until the 
end of ])regnancy. Interference may then be carried out in the interests 
of the child, even by (.^aisarean section carried out under spinal or 
local anaesthesia. In the ordinary case, the induction of i)remature 
labour has just as serious effects on the mother as labour at term, 
while the chances for the child are less favourable. The course of the 
second stage of labour should be shortened, as in severe cardiac cases 
(p. 242). 

General Considerations, --Whetlier a tuberculous woman, who asks 
advice, should be recommended to marry or not, or to incur the risk 
of pregnancy, is a very difficult question. In all cases there is a risk ; 
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but much will depend on the resistance to the disease which the patient 
has been able to acquire. When pregnancy does occur in such patients, 
its course should be most carefully watched. 

Syphilis. — Syphilis is a most important complication of pregnancy. 
In view of the frequency with which disease and death of the ovum 
occur in such cases, its effect on the foetus is considered fully in 
Chapter XV (p. 316). The consideration of this disease in women 
apart from pregnancy is dealt with in C^hapter XLV (p. 868). 

When infection occurs during pregnancy, the vascularity of the 
parts allows the primary sore to assume larger proportions than in the 
non-pregnant condition : on the other hand the primary lesion may 
escape detection. The secondary lesions may occur as large elevated 
areas, sometimes with extensive ulceration and destruction of tissue 
in the genitalia. The secondary lesions, however, may also be so 
inconspicuous as to escape detection. The fact that a woman might 
give birth to a syphilitic child, without showing any evidence of syphilis 
herself was accepted as evidence that a woman might bear a syphilitic 
child, the result of paternal syphilis, without acquiring the disease 
herself. This view has now been discarded, and such ])aticnts arc 
regarded as syphilitic. 

The relative dangers to the foetus in the pre-pregnant, the coii- 
ceptional, and in those infections where inoculation occurs during 
pregnancy, are considered in Chapter XV (p. 316). The most favour- 
able prognosis for the child is where the j)re-existing lesion has been 
thoroughly treated, or where the lesion occurs very late in pregnancy. 
Prognosis in the other cases is improved by thorough treatment. 

Treatment . — In the case of every patient in whom an active 
syphilitic condition is present, as may be indicated by an actual local 
lesion, or by the history of her previous pregnancies and a positive 
Wassermann reaction, thorough treatment should be commenced as 
soon as ever either the syphilitic lesion or the pregnancy is diagnosed. 
Even in cases where a syphilitic woman has had a course of treatment 
before pregnancy occurred, she should always be advised to return for 
a further course of injections as soon as she finds herself pregnant. 

The most satisfactory treatment is the intravenous administration 
of drugs of the arseno-benzol type, such as salvarsan or novarsenobillon, 
supplemented by the intramuscular injection of heavy metals, either 
mercury or bismuth. The addition of the mercury or bismuth increases 
the prospects of a healthy child from 78 to 93 per cent. Where treat- 
ment can be started in the early months, the administration of 0*3 gm. 
of novarsenobillon should be followed by weekly injections of 0-45 gm. 
up to a total of eight or ten injections. This should be followed by 
weekly intramuscular injections of mercury or bismuth for one month, 
combined with the administration of potassium iodide by mouth. 
During the four weeks before term, the patient should again have a 
weekly injection of novarsenobillon. Where the patient does not come 
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under treatment until late in pregnancy, the administration ot the 
arsenical preparation and of the heavy metal should be carried out in 
conjunction during the same period, but the former drug is the more 
important. The drugs are transmitted to the foetus through the 
placenta, and the condition of the maternal tissues during pregnancy 
seems to allow the drugs to be peculiarly effective on those tissues. 
The possibility of damage to the kidneys and liver of the mother 
should always be guarded against : the urine should be frequently 
examined for the presence of albumen, and the first sign of icterus 
noted. Treatment on these lines has resulted in many cases in the 
birth of a healthy infant with a negative Wasserniann reaction. 

If the child of a syphilitic mother shows stigmata at birth or makes 
])oor progress, treatment by grey powders and mercurial inunction 
should be commenced forthwith. Only the mother herself should be 
allowed to nurse her child. She may do so with impunity to herself 
when she shows no syphilitic lesion, whereas the child may infect a 
wet-nurse. 

Prophylactic Treatment . — Consideration has sometimes to be given 
as to how one c^an obviate the dangers to the ovum, caused by syphilis, 
in a future jiregiian(*y ; or at what interval, after a syphilitic infection, 
the risk of conception may be incurred. In such cases both the husband 
and wife have to be considered. The period which must elapse before 
a syphilitic man, after a course of treatment, may be considered free 
from the disease from the point of view of infecting his wife, has been 
very much reduced by thorough modern treatment. 

When the question of pregnancy is considered, existing lesions 
should be thoroughly treated in both parties. When repeated ex- 
aminations have given a negative Wasserniann reaction, pregnancy may 
go on to a satisfactory (jonclusion ; but during its course the mother 
should have a course of intravenous injections such as is indicated 
above. 


LOCAL INFECTIVE LESIONS IN PREGNANCY 

The pregnant woman may suffer from any of the ordinary in- 
flammatory lesions of the vulva and its associated structures and of the 
vagina. The causes of infection are the same as in the non-pregnant 
woman, but the lesions may be aggravated by the increased vascularity, 
and particularly by the varicosities, of these parts which occur during 
])regnancy. Vulvitis, Bartholinitis and Vaginitis are described in 
Chajiters XLV and XLVI, and their importance in pregnancy depends 
on the greater vulnerability of these tissues at that time. The most 
common infecting agent in these tissues is the gonococcus ; and the 
special forms of gonorrh(eal infection in pregnancy require consideration 
in this section. 

Gonorrhoea.- -During the course of pregnancy, an acute gonorrhoeal 
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infection may give rise to considerable disturbance. Whereas in 
non-pregnant women the effects of the organism are most marked 
in the urethra, the vulvar glands and the cervix, the congested 
condition of the vagina in pregnancy enables the organism to penetrate 
the vaginal and vulvar epithelium very deeply. There is profuse 
ijecretion of greenish-yellow pus ; the vulva is red, sometimes ulcerated, 
and covered with gonorrhoeal warts ; the vagina is thick and granular, 
and bleeds very easily ; the cervix is swollen and its canal filled with 
purulent secretion in which the organisms abound. 

In the chronic fonn the organism has penetrated into all the 
characteristic orifices in the genital tract. Both forms, acute and 
chronic, may spread to the uterine cavity during the early months of 
pregnancy, and cause an inflammatory lesion of the decidual tissue, 
producing abortion. Until the end of the third month, the ovum does 
not occupy the whole uterine cavity (p. 79) and infection may spread 
to the decidua and even to the Fallopian tubes : during the last six 
months, the uterine cavity is obliterated and direct extension to the 
decidua or tubes does not (xx'ui*. So long as the cervic;al canal remains 
occluded by the operculum (p. 123) bacteria seldom find entrance to 
the uterine cavity. 

The gravest danger, both in the acute and the (jhronic types, is in 
the puerperium. The chief danger to the child is the danger of gonor- 
rhoeal ophthalmia, which may be acquired during its passage down the 
genital canal or by transmitted infection soon after birth. In the 
mother, while the bulk of the organisms have not been able to penetrate 
beyond the cervix during pregnancy, the occurrence of labour, with 
the alterations in the cervix, allows a free entry of the organisms into 
the cavity of the uterus. A puerperal inflammatory process may 
result, and may lead to salpingitis and () 0 ])horitis, or to pelvic peri- 
tonitis. These comjflications are considered with the infec?tions of 
the reproductive organs. 

Treatment. — Treatment should be instituted without delay during 
pregnancy. The external lesions should be dealt with — abs(iesses of 
Bartholin's glands should be aspirated or incised, and gonorrhoeal warts 
thoroughly treated. Good results in the treatment of the warts may 
be obtained by the repeated application to the area of lint soaked with 
1 per cent, lactic acid. The most satisfactory results are obtained 
by keeping the ])atient in bed, with nursing services, throughout the 
early stages of treatment. 

The introduction of the sulphonamides has revolutionised the 
treatment of gonorrhoea. It was suggested that M & B 093 favoured 
abortion, but this has not been confirmed. At the moment sulpha- 
thiazole (M & B 760) appears to be the best preparation in pregnancy. 
For details of treatment see Chapter XLV (p. S71). 

It may be advisable to carry out this treatment on the first 
occasion under anaesthesia to allow an accurate examination. This 
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daily application should be continued until the discharge stops, but 
vaginal douching should be continued at least once daily. Throughout 
the rest of the pregnancy the application of silver salt or other antiseptic 
should be carried out once weekly. 

When the condition is first recognised in labour, or when an old 
lesion is known to persist, the vagina should be swabbed dry and painted 
with a solution of 1 in 500 acriflavine. Examinations and manipula- 
tions should be reduced to a minimum. When labour is prolonged, 
the vagina should be douched every four hours with a mild antiseptic 
solution such as 1 in 4000 acriflavine. 

During the puerperium the patient should be made to sit up as 
soon as possible, to promote drainage. Vaginal douches should not be 
used because of the danger of carrying organisms into the uterine cavity. 

Reference should be made to Chapter XLV, where the signs, 
symptoms and treatment of gonorrhoea in women, apart from preg- 
nancy, are described (j). 808). 

Vaginal Parasites. — The increased vascularity of the cervix and 
vaginal walls during pregnancy, with the associated increase in the 
amount of secretion in the vaginal canal, produces conditions favourable 
to the parasites which tend to appear in that region. On the other 
hand there are special conditions (p. 641) which protect the canal 
against bacterial infection. 

During the routine examination of vaginal discharges at antenatal 
clinics, as many as 20 per cent, of the patients may be found to have 
the motile i)arasite trichxmonas vaginalis present. Not all these patients 
have associated symptoms, but a considerable number do complain 
of great local irritation, with the presence of a very copious greenish, 
slightly frothy discharge. Treatment should be carried out in all 
cases in whic h the parasite is found : those who have little discomfort 
at the time of examination may develop this later. This parasite is 
most resistant to treatment and a great variety of antiseptics, including 
picric acid and arsenical prei)arations, have been employed (p. 798). 

In antenatal clinics many patients may be found to have oidium 
albicans present in the vagina. The moist mucous membrane whose 
cells have a rich content of glycogen favours the incidence of thrush ^ 
which is further favoured by the fact that 20 to 30 per cent, of pre^gnant 
women manifest a glycosuria (generally only temporary). There is 
very great local discomfort, and there may be an associated oedema 
of the external genitalia. Treatment should be carried out as soon as 
the parasite is identified. Very satisfactory results have been obtained 
by the daily application to the vaginal walls of gentian violet in a 2 
per cent, aqueous solution. The vagina should be stretched out wnth 
a speculum and then filled with the solution, w^hich is allowed to remain 
in contact with the walls for fifteen minutes. As the discharge diminishes 
the frequency of the application is reduced. 

^ Gl(*n Liston and Chisholm. Edin, Med. Jour., July 1941, pp. 433, 451. 
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Two special varieties of vaginitis — granular and emphysenmtou^ 
vaginitis — are referred to elsewhere (p. 897). They are occasionally 
encountered in pregnant women. 

Endometritis Deciduse. — AcMte Endometritis. — Acute inflammatory 
lesions of the decidual endometrium may occur in association with 
the acute infectious diseases which comphcate pregnancy (p. 281). 
They may result from infection following criminal abortion, or be the 
result of an acute gonorrhoeal infection in the early months where 
the organisms have penetrated through the cervix. The effect 
of this condition is usually to cause abortion : so common is 

this that it may be difficult to 
decide whether the infection 
preceded or was merely coinci- 
dent with the abortion. Where 
the course of an abortion is 
slow, secondary infection of 
the decidua may occur as a 
complication. 

Such a cause should be sus- 
pected whenever a patient 
/ complains of a sensation of 
weight in the lower abdomen 
associated with a slightly blood- 
stained or dirty-brown dis- 
charge, es})ecially when there 
is a historv^ of gonorrhoeal in- 
fection or of repeated abortions. 

This condition is not amen* 
able to treatment during preg- 
nancy. The cause should be 
. . X .. investigated and appropriate 

If Un permuston from Midn'i/erp by 7^e» Teachers. ® ^ ^ 

treatment carried out after 

ria. 86. — Glandular Decidual “Endometritis i ^ j r- 

with Multiple Cyst Formation. abortion or at the end ot 

pregnancy. 

Chronic Decidual Endometritis, — The care which must be exercised 
in establishing from the histological picture of the endometrium, a 
diagnosis of infective endometritis of a chronic type, becomes still 
greater when the endometrium undergoes decidual changes during 
pregnancy. The decidua may be found very much thickened, hyper- 
semic, with small local haemorrhages, and infiltrated with leucocytes, 
which in some places are concentrated in densely packed masses 
resembling microscopical abscesses. This i)icture is found in some cases 
of abortion, and is frequently associated with a history of puerperal 
infection in a previous pregnancy. The condition has been described 
as hypertrophic decidwil endometritis, and there appears to be little 
doubt about its infective origin. 
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In other cases there is marked hyperplasia of the glands which 
continue to secrete mucus freely. There is incomplete fusion between 
the decidua capsularis and the decidua vera, and the secretion escapes 
from the uterus as watery fluid, either constantly or intermittently. 
Occasionally, small cysts are formed by retention of secretion within 
the glands and the rupture of these cysts allows the escape of sudden 
small gushes of fluid (Fig. 85). This watery discharge constitutes 
the clinical condition described as hydrorrhcaa gravidarum, which 
should not be confused with premature rupture of the membranes, 
though the differential diagnosis may be difficult (p. 506). The 
histological picture of this glandular decidual endometritis is not that 
of an inflammatory lesion. Glandular hypertrophy of the endometrium 
is almost always due to excessive hormonal stimulation (p. 788), and 
this abnormality in the development of the decidua is more likely to 
be due to an endocrine disturbance than to local inflammatory changes. 
In this condition there is also a tendency to abortion, as a large amount 
of the blood supply to the foetus may be diverted to nourish this 
hypertrophied endometrium. 

In a third type, the decidua shows atrophic changes early in 
pregnancy and is described as atrophic decidual endometritis. This 
variation may cause abortion, or, where the pregnancy continues, 
allow abnormal adherence of the placenta, as in placenta accreta (p. 555). 

Chronic Subinvolution (Chronic Metritis). — This condition prac- 
tically always originates from a previous pregnancy and is not 
amenable to treatment during pregnancy. Abortion frequently occurs. 
The aetiology and treatment of metritis are dealt with in (Jhapter 
XLVir. 

Peri-uterine Inflammation. — ^W’^here old inflammatory adhesions 
surround the uterus, pregnancy may cause considerable discomfort 
owing to the stretching of these adhesions. An old infective focus 
may be stirred up and abscess formation result, accompanied by the 
signs of pelvic peritonitis. The diagnosis may be very difficult, and 
treatment must be carried out as for a pelvic inflammatory lesion 
without regard to the pregnancy. 



CHAPTER XIV 


DISTURBANCES OF THE REPRODUCTIVE SYSTEM 
COMPUCATINO PREGNANCY 

DisplacemcntB of the Uterus : Anteflexion — Retroflexion — 
Lateroflexion— Prolapse ; Acute (Edema of the Cervix ; Hyper- 
trophy of the Cervix ; Malformations of Uterus ; Hernia of 
Uterus ; Tumours complicating Pregnancy. 

DISPLACEMENTS OF THE UTERUS 

NTEFLEXION. — Early Weeks. — An increase in the normal 

L anteversion and anteflexion of the uterus is a chsiracteristic 
feature of the early week.s of pregnancy (p, 124). Anteflexion 
may be very marked ; and it is claimed by some to be occasion- 
ally the cause of excessive vomiting 
of pregnancy {hyperemesis gravi- 
darum). This is very doubtful ; 
in all probability, if benefit follows 
local treatment, it is due to 
“ suggestion ” (p. 199). 

Dmjnosis. — The uterus feels large, 
globular and soft, and can be readily 
I»alpated between the fingers in the 
anterior fornix and the other hand 
placed over the abdomen. It may 
resemble a fibroid tumour in the 
anterior wall of the uterus, or less 
closely other tumours situated in 

Fio. 8(i.--Aiiteflcxion of Gravid Uterus. .,1 . . i i i i_i 

the utero-vesical pouch and palpable 

through the anterior fornix. It never becomes incarcerated ; the 

exaggerated anteflexion disappears as the body of the uterus rises 

out of the pelvis. 

Treatment. — Treatment is unnecessfiry unless one is convinced 
that the anteflexion is aggravating the morning sickness. There is no 
pessary suitable for this displacement, consequently if the fundus has 
to be “ propped up ” this can only be achieved by placing gauze in 
the anterior fornix. 

Latee Months. — If the pelvis is contracted or the abdominal 
walls are weak, the greatly distended uterus may project unduly in 
front and cause the patient a considerable amount of discomfort. 
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This condition is generally termed “ pendulous abdomen.” A pen- 
dulous abdomen in a woman of small stature should always lead one 
to suspect pelvic disproportion (p. 522). Where the cause is a weak 
abdominal wall and the anteflexion is extreme there may be an actual 
interference with the engage- 
ment of the presenting part, 
and when labour supervenes, 
delay in its progress. In all 
cases of this nature immediate 
benefit follows the application 
of an abdominal binder or belt, 
which has the effect of bringing 
the axis of the uterus into line 
with the axis of the pelvic 
brim. 

Occasionally, where the 
operation of vaginal fixation 
or abdominal fixation has 
been performed for backward 
displacement, considerable distortion of the utenis may o(?eur. As^ 
a complication of labour, it is considered later (p. 548). 

Retroversion and Retroflexion.— The aetiology of these disj)lace- 
ments is fully considered in the gynantologic^al section (p. 850). 
Here we are concerned with them in so far as they affect pregnancy. 
In the pregnant woman it is hardly 
necessary to distinguish between re- 
troversion and retroflexion ; both iire 
associated with the same symi)toms 
should the gravid fundus become 
hicarveraled in the pelvis. 

Very occasionally acute retro- 
displacement may occur during 
])regnancy from a fall, or if tumours 
of ovary or uterus push the fundus 
backwards . S [)eaki ng generally , 

however, the condition arises where 
pregnancy occurs in a uterus already' 
displaced backwards. ( )vcr-dis- 
tension of the bladder is not a cause 
but a result of this condition, as we shall see later. ^ 

Symjdornatology , — In a large number of cases spontaneous rei)osition 
ocjcurs ; the frequency of the occun-ence is impossible to estimate. The 
displacement is accountable for a number of abortions (p. 323) as 
it favours congestion of the uterus and faulty imbedding of the ovum. 
Sometimes it is associated with an aggravation of the early disturbances 
of pregnancy, such as morning sickness, depression, backache, etc. 
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But, generally speaking, symptoms only develop when the large gravid 
uterus becomes incarcerated in the true pelvis (Pig. 88). This occurs 
most frequently about the thirteenth or fourteenth week of pregnancy, 
although it may occur slightly earlier or be delayed until a week or 
two later. Incarceration occurs earlier with retroversion than with 
•extreme retroflexion. 

The earliest and most characteristic symptom of backward displace- 
ment of the gravid uterus is dysuria, which, if the displacement is not 
corrected, becomes more pronounced, until there is complete retention, 
with or without an “ overflow incontinence.” The disturbance in the 
bladder is caused by pressure on the neck of the bladder and urethra 
by the cervix, which is displaced upwards and forwards. This 
interferes mechanically with urination. The obstruction is not 
altogether due to mechanical pressure on the urethra by the cervix. 
What probably occurs is that the cervix, pressing on the veins of the 
bladder, produces congestion and oedema, for, as our readers will 
remember, the blood supply of the bladder radiates from its neck. 
This explains the great injury which may be inflicted on the bladder 
wall. We have seen portions of the mucous coat and even the entire 
mucous membrane separated and passed per ureihrarn as a result of 
necrosis of the tissues. A separation of the muscular coat has also 
been recorded in one or two instances, but beyond a few shreds of 
muscular tissue this is witnessed very seldom. 

Cystitis naturally results, and blood, blood-clot, pus and debris 
of mucous membrane may be expelled during urination or withdrawn 
by catheter. 

In a few instances ac^tual rui)ture of the bladder has occurred ; 
but this accident relatively seldom happens. 

In consequence of these disturbances, many patients in the later 
stages suffer from septic absorption. Sickness, vomiting, increased 
l)ul8e-rate, febrile temperature may follow, and even grave evidences 
of septicaemia, should the complication be allowed to continue 
uncorrected. 

Curiously enough, pressure on the rectum, although it may 
aggravate constipation, very rarely indeed produces intestinal ob- 
struction ; nor is there much complaint of general pelvic discomfort, 
apart from that associated with the bladder disturbances already 
mentioned. 

Diagnosis , — On bimanual examination an elastic swelling is found 
in the pouch of Douglas ; the cervix may be very much drawn up 
and difficult to reach ; there is an absence of the enlarged uterus above 
the symphysis pubis. Owing to the fact that the bladder is often 
distended and its walls hypertrophied (“ work-hypertrophy ”), the 
error may be made of mistaking the enlarged bladder for the uterus 
and the swelling in Douglas’ pouch for a tumour of uterus or ovary, 
or an ectopic pregnancy. The over-distended bladder, however, is 
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tender on palpation, in marked contrast to the painlessness of the 
gravid uterus, and it can be emptied by catheter. 

The diagnosis of retrodisplacement is not always easy, although 
it should be suspected if there is dysuria, and especially if there 
is retention of urine. In a number of cases it is necessary to ansesthetise 
the patient before a decision can be reached. Two conditions very 
closely resemble it : {a) tumour (ovarian or uterine) in the pouch of 
Douglas complicating pregnancy ; (b) the sac of an ectopic pregnancy 
with haematocele. 

As regards the first, the cervix is rarely drawn up so high with 
tumours ; and it is generally possible to define the uterus above the 
symphysis pubis and differentiate it from the tumour, although with 
a fibromyoma this may be difficult. Further, the dysuria is seldom so 
pronounced as with a retroverted gravid uterus, and, if the tumour is 
pushed out of the pelvis, this symptom disappears immediately. 

Ectopic pregnancy with a pelvic haematocele may be very 
difficult to distinguish from a retrodisplaced gravid uterus, for with 
ectopic pregnancy and pelvic haema- 
tocele there is very often dysuria. 

The differential diagnosis of these two 
conditions is more fully considered 
later in connection with ectopic 
pregnancy (p. 355). It is most 
important that a correct diagnosis 
should be reached, for if attempts 
are made to push up an ectopic sac 
in the ])OUch of Douglas, under the Fio. Hll. — Oenvipcctoral Position, 

impression that it is a retroflexion 

of the gravid uterus, the sac may be ruptured, with disastrous 
consequences. 

Treatment , — -Treatment should be directed at first to the bladder, 
which must be emptied by a long gum-elastic catheter. Should 
there be any cystitis or serious injury to the bladder it should be 
repeatedly .washed out with weak boracic solution for a couple of 
days before any attempt is made to replace the uterus. After the 
bladder is emptied the uterus can generally be jmshed up by pressing 
upon the fundus with two fingers in the vagina. In carrying 
this out it may be found of advantage to place the patient in the 
genupectoral position (Fig. 89). Sometimes, by placing her in the 
Sims’ position (p. 447), reposition can be effected with dess discomfort. 
In pushing the fundus upwards, pressure should be exerted towards 
the side of the pelvis, and not directly upwards against the promontory 
of the sacrum. 

If the fundus cannot be pushed up by this means the patient 
should be left for twenty-four hours, the bladder being kept empty, 
for it sometimes happens that the fundus rises spontaneously after the 

19 
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manipulations, probably because they stimulate uterine contractions. 
If the displacement persists, the manipulations should be repeated 
under anoesthesia. Occasionally it happens that replacement is still 
unsuccessful, in which case the steady pressure by a large watch-spring 
pessary (p. 849) or Champetier de Ribes bag (p. 742) inserted in the 
vagina proves effective. Another procedure is to grasp the cervix with 
volsella and push the fundus upwards rectum : but great traction 
on the cervix is contraindicated, as it is soft and easily torn. 

Whenever replacement has been secured by any of the maiii])ula- 
tions described, a well-fitting Hodge (p. 849) or watch-spring pessary 
should be inserted and worn until the uterus has attained such a size 
(eighteenth week) that a retrodisplacement cannot recur. 

Very occasionally, as, for example, where the uterus is incarcerated 
in a flat rachitic pelvis, it has been found imi)ossible to replace the 

fundus. A number of cases of 
this nature have been success- 
fully treated by abdominal 
section without the pregnancy 
being in the slightest degree 
disturbed. Should such treat- 
ment be necessary the fundus 
can be best replaced by placing 
the patient in the Trendelenburg 
position (p. 10(50) during the 
operation, and directing an as- 
sistant to push up the fundus 
through the posterior fornix of 
the vaginal vault, the operator 
at the same time raising the 
fundus from the abdomen. 
A vaginal pessary is then in- 
, , . ... serted as already desciribed and 

Img. OU. —Partiiil Kctro/ieMoii, or SacfuJatioii. , , , i " i 

tJie abdomen (jlosed. 

Where repeated and energetic manipulations have been, necessary 
it is advisable to keep the j)atient lightly under the influence of 
morphia and hyoscine morphia and hyoscine) for a few^ days, 
so as to lessen any uterine activity which may have been induced. 

Partial Retroflexion, or Sacculation.- This is a condition in which 
part of the uterine body remains imprisoned in the ])elvis (Eig. 90). 
It is now^ generally refened to as sacculation ” of the gravid utenis. 
It is a relatively rare complication. It may result from adhesions 
anchoring the fundus in Douglas’ pouch or tumours of uterus or 
ovary preventing the fundus from rising. But very often neither of 
these causes is present, the condition being due to a partial rectification 
of a backward displacement. 

As the portion of the uterus imprisoned in Douglas’ pouch be- 
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comes oedematous the condition is very confusing, and may readily 
be mistaken for or conversely simulated by : (a) pregnancy, with a 
coexisting tumour of uterus ; (b) pregnancy, with a coexisting tumour 
of ovary ; (c) ectopic pregnancy which has advanced to the later 
months (p. 355). By careful bimanual examination per vaginam and 
per rectum it is generally possible to determine the exact state of 
matters ; but in many instances it is necessary to anaesthetise the 
patient before a correct diagnosis can be made. 

Treatment . — Where the impaction is due to tumours, and especially 
where there are adhesions in the pouch of Douglas, it may be im- 
possible to reduce the sacculation during pregnancy. In that event 
the pregnancy should be allowed to continue unless the symptoms, 
and/or discomforts experienced by the patient, compel interference and 
abdominal section. It is self-evident that the child cannot be delivered 
per vaginam xinless the sacjcula- 
tion is removed — in these very 
rare c>ases Caesarean section is 
necessary. 

Lateral Displacement of 
Uterus. — We have already seen 
that the uterus towards the end 
of pregnancy is very often dis- 
jdaced to the right. This, how- 
ever, is of no consequencje. The 
lateral displacement, which we 
are concerned with, is that which 

occurs at the end of the third ,,,0. Floxion «i Uravid rjterua 

month, when there is great soft- .sLraulating Ectopic Pregnancy, 

ening of the tissues between the 

body and cervix (Hegar’s sign, p. 160 ). The displacement may simulate 
a coexisting tumour of uterus or ovary, or an ectojnc pregnancy, and 
in a number of instances abdominal section has been performed under 
the impression that one of these conditions was present. Curiously 
enough, it is often associated with a certain degree of pain in the side 
indeed in a number of cases is in reality an angular jyregnaury. 
where the ovtim has become imbedded in the right cornu. Angular 
pregnancy is referred to at the end of the chapter on Ectopic 
Pregnancy (p. 361). By careful bimanual examination, if need be 
under anicsthesia, a correct diagnosis is nearly always possible. 
Mistakes are made by coming to a conclusion hurriedly. This 
displacement calls for no special treatment. 

Prolapse of Uterus. — This displacement is encountered only in 
the early months of pregnancy — there is no authentic case on 
record where a pregnancy has continued to term in a completely 
prolapsed uterus. 

A patient with this complication complains of a feeling of w^eight 
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and bearing down. Abortion is not infrequent. In most cases the 
uterus rights itself as it enlarges. It never becomes incarcerated, 
although the cervix may become markedly oedematous and may even 
project well beyond the vulvar orifice. When this occurs it may 
become gravely infected. The condition, therefore, requires very 
careful attention prior to the onset of labour as infection may readily 
extend upwards to uterine cavity post partum. 

Replacement is usually easy, and after this has been brought about 
a watch-spring pessary should be inserted to maintain the uterus in 
position. This instrument should be removed from time to time and 
cleansed, and may be dispensed with after the eighteenth week. 

OTHER COMPLICATIONS 

Acute CEdema of the Cervix.— Associated with the condition of 
prolapse there may arise quite Suddenly an acute oedema of the cervix. 
This complication is imnu^diately followed by severe pain. We have 
seen the cervix become enormously enlarged and very sensitive to 
touch. With rest in bed and hot vaginal douches the oedema soon 
disappears. It is most common in the later weeks of pregnancy. 

Hypertrophy of Cervix.-— The subject of hy])ertrophy of the cervix 
is considered in the gyna?cological section (f). OOfi). Here we are only 
concerned with the condition as it (complicates pregnancy. In 
pregnancy it seldom gives rise to mu(*h disturbance, although the 
leucorrhoeal discharge from the cervix may produce a certain amount 
of irritation. (lienerally speaking, the discomforts associated with it 
disappear in the later months unless an acute (edema occurs. 

In some few instances where there is very pronounced hypertrojJiy 
the oedematous cervix projecting beyond the vulvar orifice becomes 
extremely swollen, numerated and heavily infected. 'I'he danger in 
such cases is post-partum uterine infection. 

Treatment consists in hot vaginal douches, disinfection of c^orvix 
and rest in bed. We Ijelieve it inadvisable, as has been recommended 
by some, to amputate the cervix. In the first j)lace, this is unnecessary, 
as parturition later is rarely seriously disturbed (p. .141) ; and secondly, 
am})utation may lead to cicatrices which retard dilatation during labour. 

Malformations of Uterus. - The development of the re])roductive 
organs and the different malformaticms which may result have been 
described (pj). 89 to lOIl). Here we are only coiKjerned with mal- 
formations as they affecd. pregnancy. 

Extreme malformations, such as uterus didelphys (p. 101), in which 
there are two distinct uteri and vaginae, seldom give rise to any trouble 
during pregnancy. There are even some cases on record where each 
half has become gravid and pregnancy has 2 )rogressed undisturbed. 
Occasionally it has happened that the non -gravid half has become 
displaced into the pouch of Douglas and has interfered with the growth 
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of the gravid half, or with the passage of the child during delivery. 
Again, there have been cases in which tumours of the non-gravid 
half (fibromyomata) have caused serious complications ; but we 
cannot discuss such rarities here. 

The less pronounced malformations, where there is a communication 
between the two halves, such as the uterus subseptus and bicomis 
(p. 102), are frequently associated with abortion or premature labour. 
Should pregnancy continue, malpresentations are not infrequent. 

In the slightest deformity of all, the uterus cordiformis (p. 103), 
pregnancy progresses undisturbed, but an oblique or transverse 
“ lie ” of the child is frequently observed (p. 476). 

Diagnosis .- — ^The diagnosis of malformation of the uterus complicat- 
ing })regnancy is not always easy. There is, of course, no difficult}^ in 
coming to a conclusion if two vaginal orifices are visible, but where 
the duplication of the vagina and/or uterus is not obvious the condition 
is more obscure. Duplication of the uterus may closely resemble 
a tumour of uterus or ovary complicating a normal gravid uterus. 
]n many cases, therefore, it is necessary to make a careful examination 
under an anaesthetic, not only by the vagina but also by the rectum, 
before a decision can be reached. 

Treatment . — No treatment is called for during pregnancy. Diffi- 
culties arising in connection with parturition are referred to elsewhere 
(p. r)48). Plastic operations for malformations of the uterus are 
considered in (liapter JjVII. 

One particular malformation, by no means uncommon, calls for 
comment — namely, pregnancy in a “ rudimentary horn ’’ of a double 
uterus. This condition is fully considered under Ectopic Pregnancy 
(p. 3rj9), which it very closely resembles. 

Hernia of Uterus. — Hernia of the uterus into the inguinal canal 
has been occasionally observed, and there are instances in which a 
pregnancy has actually developed in a uterus so di8i)laced. If this 
extremely rare complication should be encountered, surgical treatment 
is called for. The uterus should be replaced in the abdominal cavity 
and the canal closed. 

A more common complication in ordinary domestic practice is 
extreme anteflexion in the later months associated with pendulous 
abdomen, a condition which has been referred to already (p. 287). 

A hernia of the gravid uterus between the recti muscles or through 
a weak abdominal cicatrix is occasionally encountered. Cases have 
even been described where the ring of the hernial sac hafe been so tight 
that there has been difficulty in getting the uterus replaced. Generally, 
however, it can be replaced and held in satisfactory position by an 
abdominal binder. Such hernias should not be repaired during 
pregnancy : the operation should be performed soon after parturition, 
when the abdominal walls are lax and the edges of the ring can be 
more easily and exactly brought together. 
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TUMOURS COMPLICATING PREGNANCY 

Tumours are not infrequent complications of pregnancy. The three 
commonest are : (1) fibromyoma of the uterus ; (2) carcinoma of the 
cervix ; and (3) ovarian cystoma. But besides these, others may be 
encountered, such as : (4) solid and cystic tumours of vagina ; (5) solid 
and cystic tumours of vulva ; (6) tumours of rectum ; (7) tumours of 
bladder ; and (8) tumours of bony pelvis and cellular tissue. 

(1) Fibromyoma of Uterus. — We do not propose to consider fibro- 
myomatous tumours at this point. The aetiology, symptomatology, 

diagnosis and treatment of 
this very common neoplasm 
are fully discussed in the 
gynaecological section of this 
work (p. 931). 

When palpating a gravid 
uterus, fibromyomata are 
often felt. It is estimated 
that they are present in 
somewhere from 5 to 7 per 
(;ent. of pregnant women. 
Generally they are small 
growths of no serious con- 
sequence. If of larger size 
(Fig. 92) they predispose to 
abortion. Furthermore, they 
are a relative barrier to 
conception . 

Tumours which disturb 
pregnancy are generally located in the lower part of the uterus and project 
into the true pelvis. As the uterus enlarges, these growths increase in 
size partly from hypertro})hy of the muscle fibres but chiefiy from oedema. 
Thus they may exercise pressure on the surrounding parts and cause 
more or less discomfort or pain. Such symptoms arc grouj)ed under 
the term “ pressure symptoms dysuria, obstinate constipation, with 
occasional rectal tenesmus, pelvic neuralgia and venous-engorgement. 
The extent to which the tumours enlarge is very variable. Those of the 
interstitial variety (p. 934) are specially prone to undergo enlargement. 

Apart altogether from the disturbances mentionexl, these tumours 
not infrequently undergo different forms of degeneration (p. 940), 
more particularly “ red degeneration.” When this degeneration occurs, 
the tumour becomes enlarged and sensitive to pressure. The patient 
often complains of great pain, and there is occasionally a very slight 
rise in pulse and temperature and sickness. The appearance of such a 
tumour, if removed, is characteristic — its cut surface resembles a 
raw beefsteak, hence the term “ red degeneration ” (Necrobiosis, p. 942). 



Fig. 92. — Fibromyomata of Gravid ITtorus. 
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Treatment, — Fibromyomata complicating pregnancy, provided they 
are associated with no symptoms, should be left alone, even although 
one knows that ultimately the child may require to be delivered by 
Caesarean section (vide p. 718). 

Pressure and other symptoms can generally be relieved by rest in 
bed, a slightly restricted diet, regulation of bowels and increase of 
urinary output. Therefore this treatment should be tried before having 
recourse to operation. Sometimes, too, by pushing up the tumour in 
the pelvis and inserting a pessary, discomforts can be removed and 
pregnancy allowed to continue. We would emphasise the importance 
of employing palliative measures, as in many instances this is the woman\s 
only chance of having a child. Should, however, the symptoms become 
especially severe, and palliative treatment fail, operation becomes neces- 
sary. Then the surgeon must decide between myomectomy (enucleation 
of the tumour) and hysterectomy (removal of uterus and tumour) 
Chapter LVII. He will be guided to a decision by the nature and 
the extent of the tumours, the symptoms present, the number of children 
the patient may have had and the wishes of the patient. We would only 
remark that in the primigravida, myomectomy (enucleation of tumour) 
is the operation of choice. The incidence of abortion following myo- 
mectomy is approximately 20 per cent. Abortion is less likely to 
occur if myomectomy is performed in the earlier months when hormonal 
control of uterine activity is at its height. Progesterone may be given 
with this object (p. ;184). 



Pia. 03. — Early Intraeervical Carcinoma. Kuj. 94. — ^Advanced Carcinoma. 


(2) Carcinoma of Cervix. — Carcinoma of the uterus is considered 
in the gynaecological section (p. 959). For the moment we are 
concerned with the tumour as a complication of pregnancy (Fig. 93). 
This condition is associated with irregular vaginal haemorrhage, but 



296 OBSTETRICS AND GYNAECOLOGY 

in addition there may be a watery discharge or increase of the ordinary 
mucous discharge from the vagina. The patient very seldom complains 
of pain ; she generally seeks advice because of hasmorrhage. On 
making a vaginal examination the cervix bleeds readily when touched 
and feels irregular and harder than normal. If the disease is advanced, 
portions of tissue may be detached from the cervix by the examining 
finger. Inspected through the speculum it presents appearances 
described later in the gynaecological section. The tumour to some 
slight extent may favour the occurrence of abortion ; but not to a 
pronounced degree, as in most cases pregnan(\y goes on to term, 
even when the disease is far advanced. 

Treatment , — The treatment depends upon whether the condition is 
“ oj)erable ” or “ inoperable ” (when only palliative measures are 
possible), A decision regarding operability is arrived at by determining 
the extent to which the disease has advanced. Conditions un- 
favourable to operation are extensive spread of the carcinoma to 
the vagina, involvement of the paracervical tissue, fixation of the 
uterus and any involvement of bladder and rectum. These matters, 
however, are more fully considered in the gynaecological section 
(p. 974). We would only remark here that, as regards involve- 
ment of the paracervical tissue, this is best deteimined by a rectal 
examination. 

If the particular case is deemed operable,’’ then the radical or 
Wertheim operation (Chapter LVTl) should be performed immedi- 
ately, or the ovum should be removed and the carcinoma treated by 
radium (p. 972). There should be no delay, as every week lost lessens 
the chances of permanent cure. When, however, the condition is 
considered ‘‘ inoperable,” then pregnancy may be allowed to continue, 
the object being to save the child. In such cases the child should be 
delivered by Caesarean section and subtotal hysterectomy (]). 725) 
performed. The object of this procedure is to save the patient from 
the severe haemorrhage incidental to parturition and infection after 
delivery. These dangers arc referred to in connection with carcinoma 
of the cervix complicating labour (p. 541). 

The exe.ellent results from treatment by radium, even in cases 
moderately far advanced, have considerably altered the attitude 
towards permitting pregnancy to centinue even in very unpromising 
cases. More and more in such cases is there a tendency to empty 
the uterus by abdominal hysterotomy (p. 740), or remove the uterus 
by subtotal hysterectomy in order to institute treatment })y radium 
as early as possible. 

The employment of radium while leaving the fcetus undisturbed 
in utero is not viewed with favour, as there is always the possibility 
that, if the modem methods of radium application are used, the foetus 
may be injuriously affected. The only safe application would be for 
the container of the radium to be in the form of a plaque which could 
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be directly applied to the ulcerated cervix ; but this is not as effective 
a method of application (vide Radium Application, p. 972). 

(3) Ovarian and Parovarian Tumours. — These tumours may be 
discovered quite accidentally in pregnant and parturient women. 
Generally speaking, they disturb the pregnancy very little unless some 
complication occurs, as, for example : (a) torsion of the pedicle (symp- 
toms — sudden abdominal pain, sickness and collapse) (p. 1022). This 
happens in about 15 per cent, of cases, (b) Rupture of the cyst. This 
is usually associated with abdominal uneasiness, and there may be a 
slight rise in temperature and a moderate degree of abdominal tender- 
ness (p. 1024). (c) Injury and necrosis of tumour from pressure. This 

})articular occurrence is relatively infrequent in pregnancy. It 
generally follows })ressure on the tumour during labour, (d) Dis- 
placement of the uterus. 




Kia. SKi . — Ovarian Cyst complicating Labour. In l<*ft-hand figure tin* tumour is situated 
ill the pelvis ; in right-hand figure the tumour is above pelvic brim. 


Unless the tumour interferes with the growth of the uterus, preg* 
nancy usually continues undisturbed. Details regarding ovarian 
tumours and the comjilications which may arise in comiection with 
them are considered in the gynajcological section of this work (p. 995 j ; 
while the disturbances they produce during labour and the mech- 
anical obstruction they may cause are described in Chapter XXXI 
(p. 550) and in (liapter L (p. 1005). 

Diagnosis . — ^The diagnosis of these tumours is simple if they are of 
considerable dimensions and displace the uterus, or are situated in the 
pelvis, for then they can be readily i)alpated as distinct swellings apart 
from the uterus. If, however, they are small and above the pelvic 
brim, they are not easily defined, especially in advanced pregnancy 
(Fig. 95). 

Treatment . — It is generally accepted that whenever an ovarian 
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tumour is recoguised abdominal section should be performed. The 
-objection to such a procedure is that abortion may be induced ; 
but this seldom occurs if every care is taken to remove the tumour 
as gently as possible. After ovariotomy has been performed the patient 
should be kept under the influence of progesterone (p. 334) in order 
to lessen the risks of uterine activity and abortion. It would appear 
from statistics that the tendency to abortion is slightly greater in the 
later months, because liormonal control of uterine activity is less than 
in the earlier months. It may be advisable, therefore, if the pregnancy 
has reached the thirtieth week or thereabouts, to delay operation for 
n week or two until the child is viable, in case premature labour 
-should result. 

(4) Solid and Cystic Tumours of the Vagina. — Such growths are 
relatively uncommon, but fibromyomata of the anterior and posterior 
walls and cystic tumours more laterally situated are encountered 
occasionally. These tumours are fully considered in (Chapter XLVf 
(p. 898). They are very easily recognised by vaginal examination as 
smooth growths projecting into the lumen of the vagina. They rarely 
cause any disturbance of pregnancy, but occasionally they interfere 
with the descent of the foetus (p. 540). They should, in all cases, bo 
removed ; this is generally a simple procedure, and consists in enucleat- 
ing the tumour. In those situated in the anterior wall special care must 
be exercised, as urethra or bladder may be very easily injured. The 
only question is whether tlie removal should be delayed until parturition, 
or performed during pregnancy. We think, on the whole, it is better to 
remove them whenever they are recognised, for if removed during 
parturition the wound in the vagina may be extended during descent 
of the child, and furthermore it may become infected. 

(5) Solid and Cystic Tumours of the Vulva. — The tumours of the 
vulva occasionally encountered in pregnant women are those described 
in (Jhapter XLVl (p. 890). Speaking generally, they cause very 
little disturbance to pregnancy, but occasionally they may interfere 
with the delivery — they should be removed when recognised. 

One of the most troublesome vulvar conditions is abscess of 
Bartholin’s gland (p. 884), which, as shown in the illustration (Fig. 7), 
is placed laterally and somewhat posteriorly to the vulvar opening. 
An extension of infection upwards ta vagina and uterus is specially 
liable to occur during parturition and so the whole gland should be 
removed ; it is not sufficient to incise it simply. 

(6) Tumours of the Rectum.— This is a very rare complication. 
The tumour is generally a carcinoma of the rectum, which may assume 
considerable dimensions before it is recognised. If the condition is 
“ operable,’’ a radical operation should be i)erformed, or radium should 
be employed ; if it is “ inoperable,” pregnancy may be allowed to 
continue. There are a few cases now' on record in which pregnancy has 
continued undisturbed after the radical operation. 
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(7) Tumonis oi the Bladder. — ^Tumours and calculi in the bladder 
Are extreme rarities. They or other lesions of the bladder, when 
encountered during pregnancy, should be dealt with by the ordinary 
recognised procedures, 

(8) Tumours of Bony Pelvis and Cellular Tissue. — Such tumours 
aeldom disturb pregnancy, but they may interfere with parturition. 
They are therefore referred to in connection with tumours complicating 
labour (p. .'518). 



CHAPTER XV 


DISEASES AND ABNORMALITIES OF THE OVUM 

Hydatidiform Mole — Other Diseases of Chorion Diseases of Amnion — 
Diseases of Placenta 

T he ovum may show signs of disease in any of its component 
parts — chorion, amnion, placenta or foetus. The lesion may be 
confined to one part, or involve all the tissues of the ovum. 

DISEASES OF THE CHORION 

Hydatidiform Mole. — This condition has been variously described 
as vesicular mole, cystic degeneration of the chorion, and myxoma of 
the chorion. Along the course of the chorionic villi transparent vesicles 
develop, varying in size from a pinhead to a hazel nut ; they hang 
like bunches of white currants (Eig. 96). This alteration may involve 
all the villi or only a portion of them. The vesicles were at different 
times described as hydatid cysts or multiple ova, but the condition 
is now recognised to be a disease of the chorion. 

iNCiDKNCJi. — It is a comparatively rare (•omj)lication, its frequency 
having been variously estimated as from 1 in 2000 to 1 in 20,000 cases 
of pregnancy, it is most frequent in women between the ages of 
twenty-five and thirty-five. The degeneration usually commences at 
the stage when the entire chorion is villous, viz., prior to placental 
formation, hence no trace of the embryo may be found ; when it occurs 
later the placenta, and usually only a restricted area of it, shows the 
characteristic degenerative changes. In twin pregnancy, one ovum 
only may be affected. The condition may occur in a tubal gestation, 
and has even been found in an ovarian pregnancy. 

Pathology. — The decidua merely shows hypertrophy with round- 
cell infiltration. The essential lesion is in the epithelial covering of the 
chorionic villi — the syncytial and Langhans’ layers. These layers 
undergo extensive proliferation and penetrate deeply into the decidua, 
even into the muscular coat. Cases are described in which the whole 
thickness of uterine wall has been traversed and jjeritoneal cavity 
entered. The blood-vessels of the terminal portions of the villi dis- 
appear and the stroma degenerates, the nuclei losing their staining 
reactions. The centre of the bulbous portion of the villus undergoes 
necrosis, and the cavity thus produced contains fluid (0'6 per cent, 
albumin and O-S per cent, mucin). Necrotic stroma coUs line the cavity. 
Localised areas of each villus show this degenerative change, with the 
result that the unchanged portions form the fine stalks connecting the 

300 



HYDATIDIFORM MOLE 301 

cysts to one another. The lesion seems to be a primary oedematons 
change, with secondary necrosis of the connective tissue. 

The burrowing processes described above are very similar to those 
which occur in Chorionepitheliomay and we shall have occasion to 
refer to the fact that 10 per cent, of the cases of hydatidiform mole 
are followed by a chorioncpithelioma. An attempt has been made 
to distinguish, on a histological basis, cases which are likely to 



Fig. 9(). — I’ortion of a Hydatidiform Mole. 
A, Cystic chorionic villi. B, Tilood clot. 


develop into chorioncpithelioma and those which are not. Some 
pathologists find their evidence in the fact that, in what^ seem to be the 
more malignant cases, the proliferating epithelium invades the stroma 
of the villi, while in the others it remains confined to the periphery. 
Then again, special importance has been attached to some very 
large cells which develop in Langhans’ layer and become '' wander- 
ing cells,’' undergoing at the same time active mitotic changes. These 
cells seem to be specially noticeable in the more malignant type. 
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Recently the degree (gauged by dilution of the urine) of the reaction 
in the Aschheim -Zondek or Friedman tests, which are very pronouncedly 
positive in this condition, has been invoked. However, there is not 
yet sufficient evidence to show that the malignancy of a hydatidiform 
mole can be decided by histological or biochemical examination of the 
expelled mole, or by any other means. All hydatidiform moles have 
malignant potentialities} 

Changes in the Ovaries, — ^The ovaries show cystic degeneration in 
about 50 per cent. Multiple lutein cysts occur, as large as 5 or 6 cm. 



With permufiimi from Eden ami HoUand’n " Manual of Midwifery 
J^'iG. 97. — Vesicular Mole. Section through a (Jhorionic Villus. 


ill diameter. The whole organ may present the apjiearance, on section, 
of a cystic kidney (p. 987). An a^tiological relationship lias been claimed 
for these two conditions. That this is so may be argued from the 
fact that the lutein cysts usually disappear after expulsion of the mole. 

Causation. — The cause of the hydatidiform mole lies in the ovum 
itself; the endometrium (decidua) plays no part. This is confirmed 
by the uniovular affection which may occur in twin pregnancy, and 
by the localised areas affecting the placenta in some instances. 

The changes in the ovary are secondary and are duo to excess of 

^ Novak suggests that the condition should be looked upon as a new growth. 
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luteiiiising hormone from the anterior lobe of the pituitary gland. This 
again is probably secondary and the result of an inherent or primary 
pathological condition of the zygote ; although it has not been absolutely 
proved that hydatidiform mole may not be caused by a primary 
pathological activity of the said hormone. The distension of the 
uterus is due not only to the great bulk of the mole but also to blood- 
clot lying between the mole and the uterine wall. 

(X.INIOAL History. — The change in the ovum usually occurs within 
the first two months of pregnancy. In cases involving the whole 
chorion, the embryo disintegrates and the only trace of it may be a 
small stump — the maternal end of the umbilical cord. The mole 
continues to grow after the death of the embryo — the proliferating 
epithelium is nourished by the maternal blood in the decidual sinuses. 

The uterus may enlarge very rapidly. In some 60 to 70 per cent, 
of cases the most striking manifestation of the condition is a uterua 
enlarged beyond the size normally associated with the period of amenor- 
rhma — at three months it may have reached the size of a seven months^ 
pregnancy. On the other hand, there occur a number of cases in which 
the uterus is not unduly enlarged for the period of amenorrhoea. 

The uterus, enlarged in most cases as stated, is generally insensitive 
to pressure ; but occasionally the intrauterine tension causes a feeling 
of abdominal uneasiness. Although it is often stated that the con- 
sistency of the enlarged uterus is “ doughy,’^ we have found that this 
is by no means a constant feature ; in most instances the uterus is 
firm or elastic to pressure. 

Penetration of the villi through the uterine wall with severe and 
even fatal intraperitoneal hjemorrhage is fortunately an extremely 
rare occurreiK^e. Rare also are metastases to lungs and elsewhere 
while the mole is retained. Generally such occurrences follow some 
time after its expulsion, and are due to the development of a chorion- 
epithelioma (p. 984). 

A htemorrhagic watery discharge may occur, and occasionally the 
characteristic vesicles may be found in the discharge as little yellow 
(airrant-like bodies. The discharge consists sometimes of a free 
hannorrhage ; but profuse haemorrhage is not common. 

(General disturbances may be marked, owing to the absorption of 
the prodiK^ts of necrosed tissue. The temperature may be elevated, the 
pulse-rate increased, and all the evidences of cachexia be present. 
Where the growth of the mole is very active there may be albuminuria, 
<jedema and vomiting. Ceases of very persistent hyperemesis gravidarum 
are sometimes found to be due to hydatidiform mole formation. 
Eclampsia has developed in some instances. 

Diagnosis. — The characteristic features are the size of the uterus 
out of proportion to the duration of pregnancy, the absence of the foetal 
heart-sounds, the impossibility of palpating foetal parts, the absence of 
ballottement, and the characteristic vaginal discharge. The diagnosis. 
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iom hydramnios may present difficulties — here an X-ray film will 
be helpful in making a differential diagnosis. Sometimes the condition 
may simulate placenta praevia if there is free haemorrhage and the 
fore-finger passed through the dilated cervix feels the mole. Very 
occasionally if the uterus is moderately enlarged and firm a differential 
diagnosis from a fibroid tumour may have to be considered. 

Of inestimable value in the diagnosis of this condition is the Aschheim- 
Zondek or Friedman test. The reaction is markedly positive even with 
considerable dilution of the patient’s urine (p. 168). 

Prognosis. — The prognosis is fairly grave. Immediate death may. 
occur from haemorrhage (3 per cent, of cases), from sepsis (5 per cent 
of cases), and from injury (rupture) to the uterus in removing the 
mole. Death at a later period may occur from chorionepithelioma, 
which appears as a sequel in 10 per cent, of cases. This grave sequel is 
definitely more frequent in women above forty years. 

The condition may recur successive pregnancies, but this is very 
■exceptional. The mole is usually exi)elled spontaneously in the absence 
of serious complications where the uterus has enlarged to the size of 
a sixth months’ pregnancy. 

Treatment. — Once a diagnosis of hydatidiform mole has been 
made, the uterus should be emptied. An attempt should first be made 
to get the uterus to exj)el the mole itself, by “medical induction'’ 
of labour (p. 734) — hot vaginal douches may aid expulsion. 

If the mole is not expelled by these means the cervix should be 
dilated with tents (p. 738), still in the h()j)e that spontaneous expul- 
sion will occur, as manual removal is usually associated with considerable 
haemorrhage and the danger of jierforating the uterus. Before begin- 
ning any intrauterine interference, one must be prepared to deal 
with severe haemorihage by blood transfusion and other measures. 

Manual removal is- carried out as follows : Subsequent to a 
thorough cleansing and disinfection of the vulva and vagina, the lower 
vagina is stretched by “ ironing ” it out (p. (393). One hand is then 
introduced into the vagina and two fingers are passed through the 
dilated cervix, while the other hand steadies and juesses down the 
fundus externally. The mole is then removed ])ie(;e by j)iece until 
the uterus is completely evacuated. In practice it is very seldom })ossible 
to get one’s fingers into the uterus unless the whole hand is passed into 
the vagina. Fortunately hydatidiform mole generally occurs in 
multiparae. No form of curette should be used because the uterine wall 
may be so much thinned out. When the cavity has been cleared, a hot 
intrauterine douche should be given. Ergot should be administered in 
the puerperium to stimulate contractions, as the muscle-tone of the 
uterus is impaired. 

More surgical measures have been advo(;aIed in recent years for 
this condition. The fear of malignant sequelae has encouraged supra- 
vaginal hysterectomy with the mole in situ as appropriate treatment 
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in women of forty years or over — with such an attitude we are in agree- 
ment. There are clinicians who recommend hysterectomy in all cases, 
but the number of malignant recurrences does not justify such treat- 
ment in younger women. A less radical procedure is to evacuate the 
uterine contents by abdominal hysterotomy (p. 738) — this method has 
the advantage of allowing the uterus to be cleared under direct vision, 
and of securing a more complete removal of the mole. The objection 
to the method is weakening of the uterine wall and rupture should a 
pregnancy occur subsequently. Vaginal hysterotomy (p. 738) gets over 
that objection and we recommend it in cases in which there is great 
difficulty in dilating the cervix and provided the uterus is not too large 
and can be pulled down readily. 

All cases of hydatidiform mole in which the uterus has not been 
removed must be kept under observation for two years. Even when 
the immediate convalescence is quite satisfactory the patient should 
be brought back for re-examination at regular intervals, so that any 
menstrual irregularity may be at once identified and its cause investi- 
gated. If red discharge persists at the end of three or four weeks it 
is generally recommended that the uterus should be curetted and the 
tissue examined for persisting chorionic epithelium with malignant 
proliferation. There is, however, grave danger of perforating the 
uterine wall even if a blunt curette is employed. Besides, the curette 
may miss an early tumour. We recommend, therefore, basing treat- 
ment on the Aschheim -Zondek or Friedman test and dispensing with 
curettage. The test normally becomes negative a few days after 
delivery ; but should the reaction remain or become positive one can 
be certain (provided another pregnancy can be ruled out) that chorion- 
epithelioma has developed, in which event the uterus and appendages 
should be removed. 

Chorionepithelioma. — Ohorionepithelioma is dealt with along with 
tumours of the uterus in Ohapter XLIX (p. 984). 

Diffuse Myxoma o! the Chorion.- In this very rare condition the 
connective tissue of the chorion undergoes myxomatous degeneration, 
causing the formation of a layer of tissue similar to Wharton’s jelly. 
The progress of pregnancy is not affected. 

Myxoma Fibrosum of the Chorion. — This condition, in which 
groui)s of chorionic villi coalesce to form a dense connective tissue 
tumour, with areas of myxomatous degeneration, will be dealt with 
under Tumours of the Placenta (p. 313). 

DISEASES OF THE AMNION 

Hydramnios. — In this condition the amount of liquor amnii is 
excessive. Whereas the normal amount is 1 to 3 pints (1 to 2 litres), in 
hydramnios there may be 10 to 25 litres. The fluid is identical in 
composition with the normal liquor amnii, except that there may 
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be a little more urea present. It is generally a complication of the 
second half of pregnancy, is more common in multigravidse than in 
primigravidse, and in uniovular plural pregnancy. 

Pathology. — The normal source of the liquor amnii has already 
been considered (p. 136). The reason for the excessive fluid in 
hydramnios is not quite clear. There is no evidence that the condition 
is of syphilitic origin, although it may be associated with syphilitic 
lesions in mother or child. 

(a) Foetal Origin , — That the excessive fluid is due to the foetus 
might be argued from the frequent association of this condition with 
plural pregnancy (uniovular) and with deformities of the foetus, such 
as spina bifida, anencephaly, hare-lip, club-foot, ectopia vesicae and 
foetal drops 5 ^ 

There may be circulatory disturbances in the cords, placenta, or 
within the foetus. Where there is an obstruction in the umbilical vein, 
due to stenosis or thrombosis of the vein, or excessive torsion of the 
cord, there will be an exudate of fluid from the surface of the cord. 
Some specimens have been examined from hydramnios cases, in which 
there have been found persisting ‘‘ the vasa propria of Jungbluth, whicjh 
spring from the foetal end of the cord between chorion and amnion and 
are usually obliterated by the second half of pregnancy ” (Stander). 
The persistence of these structures would indicate some special activity 
in the tissues of the cord {vide also Chorio -angioma, p. 313). 

Within the fcetus, cirrhosis of the liver, which need not be syphilitic 
in origin, or cardiac abnormalities such as stenosis of the pulmonary 
arteries, may interfere with the circulation through the umbilical vein. 

It has been observed that hydramnios is specially liable to occur in 
uniovular twins, and particularly in the amniotic cavity of one of the 
twins. Here there is a common placenta with the two foetal circula- 
tions communicating. The uniovular twins are the less frequent type 
of twins (p. 493), but are the type most commonly associated with 
hydramnios. The foetus in the enlarged sac is found to be of larger 
size and to have the heart and kidneys definitely hypertrophied. This 
is adduced as evidence of the excessive secretion of foetal urine, but 
cases have also been observed in which hydramnios has been associated 
with atresia of the foetal urethra. 

Cases have been described in which hydramnios has been associ- 
ated with lesions in the foetal skin such as naevi, or where the skin is 
much thickened ; but these same lesions are found without hydramnios. 

(b) Maternal Origin . — Hydramnios may occur in association with 
cardiac or renal disease in the mother. This is especially likely where 
there is an interference with the circulation, and also in visceral syphilitic 
lesions. These conditions may cause oedema of the placenta and 
excessive transudation into the amniotic cavity. Hydramnios is a 
relatively frequent occurrence in diabetics. 

Acute hydramnios may follow an injury to the mother. 
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Occasionally the condition is found in abortions — the “ dropsical 
ovum ’’ — ^where the foetus may have entirely disappeared or be repre- 
sented by a nodule of tissue. It has also been found in cases of ectopic 
gestation. 

In conclusion, while there is no definite evidence to indicate the 
actual source of excessive amniotic fluid, the fact that in 50 per cent, 
of the cases of hydramnios there is an abnormality of the foetus is 
very suggestive that the cause is often foetal. The large epithelial 
cells of the amnion (p. 137) show under the microscope the evidence of 
increased activity. 

Clinical History. — The condition may develop very slowly — 
(a) chronic hydramnios — or its onset may be very sudden — (b) acute 
hydramnios. 

(a) Chronic Hydramnios . — This is much the more common variety. 
The increased size of the uterus becomes apparent in the later weeks 
of pregnancy. There may be little subjective disturbance until the 
uterus becomes very large, when the increased pressure on the viscera 
may cause flatulence and dyspepsia. Pressure on the diaphragm may 
eventually cause palpitation, dyspnoea and sometimes cyanosis. Varices 
and oedema of the legs may develop. An enormous amount of fluid may 
accumulate in the uterus without any great discomfort to the patient, 
provided the increase is gradual. The pressure in such cases is entirely 
due to the bulk of the uterus. 

(b) Acute Hydramnios . — This type is less common. It may 
manifest itself early (eighteenth to twentieth week), or may occur as 
a sudden development in the chronic form. The sudden onset does 
not allow the uterus and the abdomen to accommodate themselves to 
the increased amount of fluid, consequently it may be associated with 
severe pain and vomiting. The pulse-rate rises, the patient suffers from 
extreme dyspnoea, and the temperature may rise. CEdema of the 
abdominal wall may occur. This acute form is peculiarly associated 
with the presence of uniovular twins. 

Diagnosis. — Hydramnios may be suspected if the maximum 
circumference of the body at the level of the umbilicus is over 
38*40 inches in the latter half of pregnancy. The uterus is enlarged 
beyond the period of pregnancy and the ut;erine wall is very tense and 
often tender to palpation. The abdominal wall is thinned out and the 
recti muscles separated. Ballottement can be obtained easily, but 
there may be too much fluid to allow the foetus to be palpated. The 
overstretching of the uterine wall causes loss of tone, and therefore the 
alternate contractions and relaxations may be absent. Fluctuation 
is easily elicited. The foetal heart may be heard with great difficulty ; 
and malpresentations are common. 

There may be confusion regarding a normal pregnancy when the 
menstrual dates are inaccurately reported. Multiple pregnancy may 
cause some difficulty in diagnosis. As already remarked, hydramnios 
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and multiple pregnancy coexist in many cases. The diagnosis is 
established by radiography — a radiograph should be taken in all cases of 
hydramnios. In hydatidiform mole there is no ballottement or foetal 
heart-sounds to be heard and there is a pronouncedly positive Aschheim- 
Zondek reaction. Ovarian cysts do not give ballottement or a foetal 
heart, and the uterus can usually be defined ; but if an ovarian tumour 
and pregnancy coexist the diagnosis may be much more difficult, 
although the outline of the two tumours can generally be identified. 
It may on occasion be necessary to make a diagnosis from concealed 
accidental hapmorrhage ; but in this condition the patient is collapsed, 
and the uterine wall is board-like and tender to palpation (p. 586). 

Prognosis. — Premature labour occurs in the majority of cases, and 
in 50 per cent, the fmtus is deformed. The excessive fluid causes mal- 
presentations, but as the foetus is usually premature, the extraction is 
not specially difficult. The overstretching of the uterine wall causes 
primary uterine inertia ; and, for the same reason, the uterus may not 
retract well after labour and postpartum haemorrhage may occur. 
The membranes may rupture very early — prolapse of the cord some- 
times occurs in the rush of escaping fluid. Further, it has been estimated 
that less than 10 per cent, sifrvive as healthy children at the end of a 
year in cases of marked hydramnios. The i)rognosis for the child, there- 
fore, is not good. 

Treatment. — There is no prophylactic treatment against this 
condition. It is now customary to have a radiograph taken in all 
cases of hydramnios, (a) to determine if plural pregnancy exists, and 
(6) to determine if foetal abnormalities exist. If the child or children 
are healthy nothing should be done unless the condition is causing 
great respiratory distress or is having a prejudicial effect. Should, 
however, these disturbances develop, some recommend tapping the 
amniotic sac through the abdomen and withdrawing some fluid ; if 
only a moderate amount of fluid is withdrawn labour may not be 
induced. The operation may be repeated. Jf, on the other hand, the 
radiograph shows that the foetus is malformed, the membranes should be 
perforated through the cervix and the liquor amnii allowed to drain 
away. This jirocedure is made easy by the fact that the cervix is very 
often patent as a result of the overstretching of the uterus ; it always 
brings on labour. The patient must be carefully watched during the 
third stage in case postpartum haeihon’hage occurs. 

Oligohydramnios. — The amniotic fluid may be very scanty ; there 
are no maternal symptoms. The aetiology is unknown. Forssell has 
suggested necrosis of the amniotic epithelium as the most likely cause. 
Cases have been described where the condition was associated with 
congenital absence of the foetal kidneys or an imperforate urethra. 
But these conditions are probably only coincidences, as we know how 
little the quantity of the amniotic fluid is dependent upon the foetal 
iirine (p. 13). When oligohydramnios occurs early, the foetus is 
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usually much deformed owing to the formation of adhesions between 
the foetus and the amnion. When it occurs late the foetus is pressed 
on all sides, and minor deformities such as club-foot may result. The 
skin of the foetus may be very dry and leathery. Cases have been 
recorded in which descent of child was retarded owing to the 
adhesions. 

Amniotic Adhesions. — Adhesions between the foetus and the 
amnion occur not only in oligohydramnios but also occasionally when 
the amniotic fluid is normal in amount. These adhesions usually 
form early and all degrees of deformity may result — e.g, encephalocoele, 
exomphalos, fissures of the face, jaw or thorax, and amputation of the 
extremities. The adhesions may give rise to dystocia. Stander ^ in 
the latest edition of William’s textbook stresses the view of Streeter 
that the majority of these deformities are due to deficient or abnormal 
development which is probably correct, although some are undoubtedly 
due to amniotic bands. 

Minor Affections of the Amnion. — Small cysts and caruncles of the 
amnion may be found — they have no clinical significance. 

DISEASES OF THE PLACENTA 

Abnormalities in Shape, Development and Position. — Great variation 
in the shape of the placenta may take place as a consequence of dis- 
turbances, local or general, in the relations of the chorionic villi and the 
decidua during the early weeks of development. The normal placenta 
has been described (j). 81). 

Where the bulk of the chorion lajve (p. 81) takes part in the 
formation of the placenta, a 2)lace7ita 'nievibranacea results, lining the 
greater part of the uterine cavity (Figs. 98 and 99, C). This type does not 
separate easily in labour, and may require manual removal. A 
division of the placenta is found in pl(iccii(u bipavtifu or tripartitd (bigs. 
98 and 99, A) — in these forms the separation is not comidete and the 
vessels pass from one lobe to the other before forming the cord. In 
placenta duplex, friplex or multiplex the separation is complete, and 
the cord breaks up into branches which pass to each separate lobe. 
Placenta succenturiata (Figs. 98 and 99, B) is a variety of place7ita duplex 
or nmltiplex where one lobe is much larger than the others and the blood- 
vessels pass from the acce8Sf)ry to the main lobe along the membranes. 
Occasionally the vascular connection of the small lobe atrophies and 
we have spuria. Placenta succenturiata has considerable 

(jlinical significance. The small lobe or lobes may be left behind in 
the uterus. If the membranes are carefully examined there will be 
found a large rent with blood-vessels leading across the membranes 
to it. If this condition is not detected and the lobe removed, post- 
})artuin hsomorrhage, severe after-pains, saprophytic infection, sub- 

1 ‘William's Obstetrics,*’ 8th Edition, 1941, p. 745. 
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involution, or the formation of a placental polypus may be the 
sequelae. 



Figs. 98 and 99. — Variationn in Form of Placenta. 


A. Placenta Bipartita. B. Placenta Succcntiiriata. 

C. Placenta Membranacea (folded oa ct). D. Placenta Circumvallata. 
E. Battledore Placenta. F. Placenta Velamentosa. 


In placenUi fenestrata there is a defective area in the middle of the 
organ which appears like a window. This condition is due to the 
maldevelopment of the central groups of villi. In placenta circum- 
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vallata there is a central depression on the foetal surface at the edges of 
which the membranes are attached (Pigs. 98 and 99, D). There is a ring 
of thicker placental tissue round the margin due to a proliferation of 
villi and decidua after the original limits of the placenta had been 
determined. 

In the battledore placenf/i the cord is inserted at the margin of the 
placenta (Figs. 98 and 99, E). In placenta velamentosa the placenta has 
developed at some distance from the original attachment of the umbi- 
lical cord, and the blood-vessels divide on the surface of the membranes 
to reach the placenta (Pigs. 98 and 99, P). 

Placenta prcpvia is due to the development of the placenta in the 
region of the lower uterine segment instead of in the upper portion of 
the body of the uterus. It is of great clinical significance (p. 573). 
iSo also may be insertion of placenta at a tubal angle (Angular Preg- 
nancy, p. 361). 

Abnormalities in Size and Weight. — The normal placenta measures 
about 8 inches (20 cm.) in diameter and 1 inch (2*5 cm.) in thickness. 
Its weight is normally about 1 lb. (500 grams), roughly one-sixth of 
the weight of the child. In the ordinary variations in size, the 
thickness varies inversely with the area. The placenta in syphilis 
(p. 317) is heavy and may amount to one-fourth or even one-half the 
weight of the child. In albuminuria it may be very large, and in cases 
of general dropsy of the foetus (erythroblastosis foetalis) its weight 
may be as much as 3 to 4 lbs. In toxsemic conditions it is often 
enlarged. 

Infarction of the Placenta. — The relative frequency of jJacental 
infarction has been differently stated. Whitridge Williams found 
white infarcts, measuring 1 cm. or more in diameter, in 63 per cent, 
of 500 placentae examined. 

Placental infarcts consist of cubical, wedge-shaped or irregular 
areas, which stand out, because of their solid consistence, from the 
normal spongy tissue of the placenta (Fig. 100). In the majority of 
cases they lie with their base against the decidual surface. Sometimes 
an infarct may seem to lack this relation and to be imbedded in the 
centre of the placenta or even to be limited to the chorionic surface. 
In the majority of instances, however, on tracing them in serial sections, 
such infarcts are found to rest upon the decidual surface by a broad 
base. 

Infarcts vary greatly in colour, and we can often in the same placenta 
recognise in different infarcts, or even in the same infarct, all gradations 
from a dark chocolate tint through brown and yellow up to white. 
It is thus easy to demonstrate that white and red infarcts, which 
formerly used to be classed as different entities, are in reality different 
stages in the evolution of the same structure. The more recent the 
infarct the darker its colour, while with increasing necrosis and the 
disappearance of the haemoglobin in the red cells the paler does 
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the tissue become. Many infarcts of the red or purple variety are difficult 
or even impossible to recognise in the fresh placenta until the cut 
surface has been washed in running water. This washes out the blood 
from the healthy spongy areas of the placenta and brings into relief 
the more solid masses of hepatised tissue which constitutes the 
infarct, in which the blood in the intervillous spaces has undergone 
coagulation. 

The essential changes in infarction are (1) coagulation of the blood 
in the intervillous spaces. This is probably the earliest change, and in 
many instances it is possible by its presence to detect by the micro- 
scope an infarcted area before it has undergone the consolidation 
changes which constitute the appearance of the fully mature state. 
The coagulation implies a stagnation of the blood circulating in the 
corresponding area, and as a result we get (2) collapse of this part of 
the placenta. The adjacent parts of the placenta press in upon it with 
the result that the villi beconie closely i)acked together to form a very 



Fi<i. JOO. — InfarctionH of Placonta (white). 


solid block of tissue. The conditions thus found in the placenta 
resemble those which occur in collapse of an area of the lung after 
obstniction of a bronchus. (3) Not infrequently there is found a marked 
expansion of the foetal vessels in the villi of the infartited area. The 
significance of this is not clearly understood. (4) The tissues in the 
infarcted area undergo progressive necrosis with a progressive destruc- 
tion of the blood pigment. This, as we have seen, explains the 
varying colour changes exhibited by the infarct during its meta- 
morphosis. It would seem that ffom ten to fourteen days is 
required for the transformation of a chocolate-coloured (red) infarct 
into the white infarct. 

The mtiology of infarction is not well understood. Of one thing we 
are certain, namely, that the death of the affected portion of jdacenta 
is due to local interference with the corresponding maternal circula- 
tion. At one time it was believed that obstruction in the circulation 
in the foetal villi was a primary factor. This view is negatived by the 
fact that the villi are dependent not upon the foetal circulation but 
upon the maternal circulation for their nourishment. There is incon- 
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trovertible evidence for this belief. Thus the trophoblast and the 
chorion are most active in their growth during the earliest embryonic 
stage when they are entirely dependent upon the maternal blood supply 
and before the foetal circulation has been established. Further, in 
diseased states of the chorion, such as hydatidiform mole, the chorionic 
elements live and proliferate in the absence of any foetal blood-vessels. 
A still more striking fact is that in many instances one can discover 
that the blood-cells in the foetal villi are still living and healthy, and 
apparently circulating in the foetal vessels even after there has occurred 
advanced infarction in the placenta. 

The factors responsible for the interference with the maternal circu- 
lation are not understood. The fact that the placenta is a temporary 
organ which is but loosely attached to the uterine wall makes it 
peculiarly liable to be affected by shearing stresses that may interfere 
with its blood supply. Small areas of infarction, which may be multiple, 
and which are especially evident at the periphery of the organ, may 
be found in women who exhibit no other abnormality, and it has been 
suggested that these are merely an evidence of “ senility '' in a short- 
lived organ without possessing any clinical significance. It is recognised, 
however, that massive infarction (placentu truffe) is to be regarded 
as of definite pathological significance. It is found in two different 
classes of case with such frequency as to suggest the existence of some 
(jorrelation. The first of these is habitual abortion and habitual still- 
birth. If the placenta is examined in such cases infarction is common, 
and it may be so massive as to provide an explanation of the foetal 
death. In view of the recent investigations on the efficacy of vitamin E 
in the treatment of habitual abortion it has been suggested that this 
vitamin is intimately required for the maintenance of the placenta and 
that its deficiency may lead to habitual abortion and still birth in 
women. The second clinical correlation to be recognised in connection 
with placental infarction is its association with ])re-eclampsia and 
eclamj)sia. This association has been recognised for many years. By 
most observers it is regarded as one of the manifestations of the toxaemia 
process, the necrosis of the placenta in this view falling into the same 
category of secondary phenomena as the hepatic necrosis of eclampsia. 
By other observers (Young) it is regarded as an evidence of a degenera- 
tion in the placenta of a more primary nature, and as pointing to a 
possible explanation of the placental origin of the toxsemic phenomena. 
It is known that in cases of accidental haemorrhage the area of placenta 
subtending the retroplacental bleeding invariably undergoes massive 
necrosis (vide illustration, p, 587). 

Tumours of the Placenta are very uncommon. Most of the tumours 
of the placenta belong to the class of chorio-migiom>aUi, and consist of 
masses of chorionic villi with immense hypertrophy and hyperplasia 
of the terminal vessels. In some the dilated vessels predominate, while 
in others the connective tissue is more conspicuous. In many cases 
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the tumour is connected with the chorion by a small pedicle and has 
•developed from a single villus. If these tumours are small, they 
^re of little clinical importance ; but in some cases reported the 
tumour has been large, even as large as a foetal head at term. 
Recent investigators have pointed out the interesting fact that the 
large tumours have generally hydramnios as an accompaniment. 

Other varieties of tumours have been described. The myxoma 
Jibrosum was considered by Virchow to be the most common placental 
tumour. This tumour is composed for the most part of fibrous tissue, 
and areas of myxomatous degeneration are scattered through it. 
The tumour looks like a large white infarction. 

Malignant tumours of the placenta, of sarcomatous and carcino- 
matous types, have been described, in each case associated with a 
malignant neoplasm in the mother. Eardley Holland has described an 
enormous black placenta which had melanotic sarcomatous growth 
in the maternal spaces and in the vessels of the villi. The mother died 
three months later. The child was born apparently healthy, but died 
at the age of eight months ; its liver contained nodules of melanotic 
^sarcoma. This is an example of transplacental implantation of malig- 
nant growth from mother to foetus. One of the authors (J. Y.) has 
recently had a case in which massive involvement of the intervillous 
spaces with malignant cells was found in association with a hyper- 
nephroma of the kidney. 

Cysts of the Placenta. — ^These are of purely pathological interest ; 
they seldom exert any influence on the progress of pregnancy. They 
may occur on the foetal surface or in the depths of the organ. They 
vary in size from a cherry to a lemon. The contents are usually clear 
and transparent, but may be grumous. On the foetal surface they arise 
as spaces inside the chorionic membrane by the special development 
of a group of the trophoblastic cells of Langhan’s layer, which form 
part of that membrane. The cysts in the substance of the placenta 
usually appear in the centre of an infarction, formed either from the 
breaking down of the fibrous tissue in the infarction, or by a special 
development of the trophoblastic cells which occur in the walls of the 
villi. 

(Edema of the Placenta. — This condition occurs in syphilis of the 
foetus, and in foetal droi)sy (erythroblastosis foetalis, p. 315). 

Inflammation of the Placenta. — What used to be called placentitis 
is now recognised as infarct formation. The small cysts with grumous 
fluid, described as placental cysts above, were formerly regarded as 
abscesses. 

Acute inflammation of the placenta is very rare, but may occur iws 
an extension of an inflammatory process from the decidua, due to (a) 
an exacerbation of a pre-existing gonorrhoea, or (6) an acute infection 
due to the gonococcus or other pyogenic organism. Abscess formation 
may occur as a manifestation of a general septicsemic infection of the 
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mother. In cases of prolonged labour pyogenic organisms may invade 
the foetal surface of the placenta, and, entering the chorionic vessels, 
may give rise to general infection of the foetus. 

Chronic inflammation of the placenta may occur as a development 
of a chronic endometritis, and lead to an adherent placenta (p. 565). 

Syphilis of the Placenta. — ^This condition is dealt with under 
Syphilis of the Foetus (p. 317). 

Tuberculosis of the Placenta. — tuberculous lesion in the foetal 
part of the placenta is rare, but it may occur in the decidual portion. 
Occasionally such lesions have been identified in the chorion, and 
even in the stroma of the villi. In generalised tuberculosis of the 
mother, tubercle bacilli may be found in the foetus without any lesion 
being discovered in the placenta. Since the bacillus has been found 
in the foetal portion of the placenta, congenital tuberculosis does not 
seem an impossible condition (p. 279). 

Calcareous Degeneration of the Placenta. — Calcareous particles 
are frequently found on the maternal surface, which feels gritty to 
the touch. There may be flat plaques so abundant as to make the 
surface of the organ look like sandpaper. Calcareous deposits occur 
in association with degenerative processes in the later months of 
pregnancy. Genuine fatty degeneration does not occur. 

Abnormal Adherence of the Placenta. — This condition is more 
often due to faulty contractions of the uterus than to actual organic 
adhesions. There is, however, a variety in which the placenta is as it 
were plastered on the uterine wall — placenta accreta. It is the result 
of primary atrophy of the endometrium, with consequent absentee of the 
decidua basalis. It is a very rare condition, and owing to the difficulty 
in removing the placenta a very grave one (p. 555). 

ABNORMALITIES OF THE UMBILICAL CORD 

To avoid repetition, abnormalities connected with the umbilical 
cord are considered in Chapter XXIX (p. 503). 

DISEASES OF THE FCETUS 

Malformations of the Foetus. — These malformations are only 
of pathological interest, except in so far as they may be a cause of 
dystocia. A few of the more common types are illustrated in the 
section dealing with that type of dystocia. 

Foetal Dropsy — The condition has received very special attention in 
recent years in connection with erythroblastosis foetalis (hydrops 
fcetalis, icterus gravis) which is liable to occur in Rh negative mothers 
(p. 565) if the foetal blood is Rh positive (acquired from father). 
Naturally the disease tends to recur in subsequent pregnancies. If 
and when the anti -agglutinins in the mother’s serum can be combated 
by iso -immunisation then erythroblastosis foetalis will be preventable. 
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FoBtal Syphilis. — Syphilis, while a less important cause of abortion 
than was formerly believed, is probably the most frequent cause of 
premature labour — i.e, labour after the twenty-eighth week of pregnancy. 
This occurs most frequently when infection has been present before 
conception, and has been untreated or incompletely treated. The 
foetus is almost always still-born and macerated. While it has been 
claimed that at least 40 per cent, of all macerated foetuses are syphilitic, 
maceration is not due to syphilis, but simply to the fact that the dead 
foetus has been retained for some time in the uterus. Should pregnancy 
go to full term, the child may be (a) still-born and macerated ; 
(6) it may be alive and show the obvious signs of congenital syphilis ; 
(c) it may appear quite healthy, though the syphilitic stigmata will 
probably appear in a week or two. 

When inoculation has occurred a long time before conception and 
the condition has been energetically treated, the child will probably 
be healthy and show no sign of the disease. 

When inoculation occurred at conception or early in pregnancy 
and the mother is untreated, the child is almost invariably syphilitic, 
but if she is treated very thoroughly the fa^tus may escai)e (p. 280). 
If inoculation did not occur until the later months, the child may 
escape completely. 

If the mother is suffering from syphilis at the time of conception, 
the transmission probably takes place direct to the ovum. If 
inoculation occurs at conception, or in the early months of pregnancy, 
the transmission is through the placental site. 

Many clinicians now discredit the possibility of j)aternal trans- 
mission. It was on the possibility of paternal transmission that Colies’ 
law was stated — namely, that when a sy])hilitic father has no infective 
lesion at the time of coition, the mother may give birth to a syphilitic 
child without becoming infected herself. It is much more probable 
that the mother has an infection herself, the virus being present in 
an attenuated form : the fact that she can nurse the child afterwards 
without risk of infection to herself is due to the immunity which she 
possesses in view of her previous infection. 

The >Syi»HiLiTic Fcetiis. — The fmtus is undersized, with little or 
no subcutaneous fat. 

{a) When the foetus is born alive, the skin is dry, with a peculiar 
drawn apj^earance and a greyish hue suggestive of the facies of a very 
old }3erson. It is very brittle, especially at the flexor surfaces of the 
joints. Abrasions occur very easily, and expose the corium. The skin 
shows copper-coloured areas ; that on the palms of the hands and soles 
of the feet is thickened and glistening like a washerwoman’s hands* 
These surfaces may have pemphigoid vesicles. Even when the child 
appears healthy, in a few days it may begin to snuffle, and a rash 
appears round the margin of the anus and buttocks. 

(ft) When intrauterine death has occurred, the hetus macerates 
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rapidly. Skin peels off on the slightest touch, exposing the dis- 
coloured corium underneath. Am*ong macerated foetuses, about 40 
per cent, are syphilitic. 

Lungs. — Round cell infiltration is present and the alveoli are almost 
closed. 

Liver. — ^The size is increased, the organ weighing an eighth or a 
tenth of the whole body, iastead of a thirtieth. The condition is a 
hypertrophic cirrhosis. There is an increase in the connective tissue 
with round cell infiltration. 

Spleen. — This organ is enlarged to two or three times its normal 
size, and, like the liver and lungs, shows interstitial fibrosis. 

Kidneys. — They show interstitial nephritis. 

Cranial Bones. — They are thickened and closely adherent to the 
dura mater. 

Epiphyseal Changes in the Bones. — The normal epiphyseal lines 
become very ragged and irregular ; this is especially pronounced at the 
lower end of the femur and the upper end of the tibia. In advanced 
cases there is often considerable softening, and there may be complete 
separation of the epiphyses. The lesion causing these changes is an 
osteochondritis : the cartilage cells are not arranged in parallel columns, 
but all the tissues are irregularly arranged with extensive leucoc>i:ic 
and small-celled infiltration. These lesions can be demonstrated by 
radiography — a most useful aid to diagnosis. 

The Spirochada Pallida. — The organism is rarely found before the 
sixth month, but can be easily identified after that time in liver and 
spleen, but especially in the adrenals, where it occurs in 97 per cent, 
of cases. 

The Syphilitic Placenta. — It is always relatively, and frequently 
absolutely, increased in size, and may equal the weight of the foetus 
instead of being only one-sixth. When the foetus is born alive, the 
placenta has a pale colour, but may appear otherwise normal. If the 
foetus is macerated, the organ has a dull, greasy appearance and shows 
definite changes. 

Microscopically the villi have lost their arborescent appearance and 
are thicker and club-shaped. There is a marked decrease in the number 
of vessels, which, in advanced cases, disappear almost entirely. This 
results partly from an endarteritis obliterans, but principally from a 
dense proliferation of the stroma-cells, which lose their normal stellate 
appearance and become round or oval, and closely packed together. 
In section the individual villi are greatly increased^ in size and have 
almost no blood-vessels. They are filled with closely packed rounded 
or oval cells. The identification of the Spirochceta pallida in the placenta 
is very difficult, even in cases in which it is easily found in the foetal 
tissues. 

Structures resembling gummata have been described in the 
decidual portions of the placenta, but many workers state that these are 
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simply hyperplastic conditions. No gummata are found in the foetal 
portion. 

The Umbilical Cord. — The walls of the vessels are oedematous, 
with leucocytic infiltration between the muscle fibres. Similar changes 
occur in the tunica adventitia, and the intima is thickened. 

A positive Wassermann reaction from the blood of the umbilical 
cord taken at birth has been found to be unreliable in the diagnosis of 
congenital syphilis. Many children giving such a reaction prove to be 
perfectly healthy, and it has been suggested that the substances which 
cause this reaction are transmitted from the maternal to the foetal 
blood. 

INTRAUTERINE DEATH 

Death of foetus in the early months is considered under abortion,, 
in the next chapter. Many of the causes which bring about this early 
death are also responsible for death occurring in the later months. 
On the side of the mother, toxaemias of pregnancy, chronic nephritis,, 
syphilis, acute fevers, accidents, etc. ; and on the foetal side the 
conditions referred to in this chapter may be mentioned. 

Very interesting are the examples of repeated intrauterine death 
at a fixed period of pregnancy, generally a few weeks before term. 
Although a definite cause for such periodic deaths can sometimes be 
discovered in foetus or placenta, in many instances this is not possible. 
There is the possibility — indeed, probability — in some cases that 
disturbed hormonal balance may be the cause. It is pointed out in 
the next chapter that this is a very important factor in causing abortion ; 
but at the moment our knowledge of hormonal activities in the later 
months of pregnancy is much less exact than in respect of the earlier 
weeks. The children are often quite well developed. Obviously in all 
cases a thorough investigation of the mother should be made and a 
most careful examination of foetus and placenta caixied out. 

In cases of repeated intrauterine death the child may often be 
rescued by inducing labour immediately before the usual date of 
death (p, 733). The safer procedure in some instances is to employ 
C'8esarean section. The children in cases of this nature are often feeble 
in health and stand badly the strain of labour. Unfortunately, we 
have no means at present of determining when the life of the foetus 
in utero is becoming endangered {vide remarks on Vitamin E, p. 147). 

The determination of intrauterine death in the early months of 
pregnancy may be difficult. Absolute proof is where the uterus does 
not show any increase in size during the space of four or five weeks. 
The Aschheim -Zondek or Friedman test is a useful guide, but the 
reaction remains positive so long as there are any living villi, and that 
may continue for two to three weeks after the death of the embryo. 

In the later months, cessation of foetal movements and the absence 
of foetal heart-sounds are indications of foetal death. The difficulty 



INTRAUTERINE DEATH 


31» 


in hearing the foetal heart may be considerable even in the later months. 
Sensations, such as a feeling of weight or of coldness in the lower part 
of the abdomen, and a feeling of malaise, though they often occur in 
cases of foetal death, cannot be relied upon if they forni the only evidence. 
When death occurs the uterus decreases in size from the absorption 
of liquor amnii, and the breasts become more flabby. 

By radiography it is possible to make a deflnite pronouncement of 
death of the foetus in the latter half of pregnancy. By twelve to twenty- 
four hours shrinkage of the cranial contents occurs and overlapping 
of the bones takes place — Spalding’s sign (vide Chapter LX). 

The treatment of this condition in the early months (p. 332) is 
dealt with under Missed Abortion for death and under Induction of 
Labour when death occurs in the later months (p. 733). 


POST SC^RIPT 

Although it is impossible in the meantime to make any definite 
pronouncements on the subject of the Rh (p. 565) and other factors 
of a similar nature in the blood of mother or father as causes of foetal 
death (other than deaths due to erythroblastosis), there is reason to 
hope that further investigations may throw light on the causes of death 
in a number of still-births which are at present inexplicable. 



CHAPTER XVI 


ABORTION— HiEMOBRHAGES IN THE EARLT MONTHS OF PREG- 
NANCY-OTHER HMIMORRHAGES OF THE EARLY MONTHS- 
PREMATURE LABOUR 

ABORTION OR MISCARRIAGE 

A BORTION is defined as the expulsion of the product of 
/\ conception before the viable age, which is generally accepted 
-L ^as being twenty-eight weeks or seven lunar months. Where the 
foetus is expelled after this date but before full term, the 
condition is referred to as “ Premature Labour.” 

Until recent years a distinction was made between the two tenns 
at)orlion and mismrriage, the former term being employed when the 
fertilised ovum was expelled before the sixteenth week and the latter 
when it was expelled between the sixteenth and twentj’^-eighth weeks. 
Such a distinction has been generally given up, and the two terms are 
used indiscriminately, with the exception that abortion is the more 
technical and miscarriage the more popular one. From the point of 
view of prognosis, however, the distinction is imi)ortant as the mortality 
rate is much higher following miscarriage than abortion. 

Freque7icy.—Tt is impossible to estimate exactly the incidence of 
abortion. An enormous number of early abortions are unrecognised 
by patient or medical attendant, the minute fertihsed ovum and 
blood passed being considered a delayed or premature menstrual 
period. As regards definitely recognisable abortions, a considerable 
number of estimates have been presented in recent years ; but it is 
in the region of 1 : 5 labours. (Mminal abortions brought on by drugs 
(abortifacients) or instniments are on the increase — this naturally 
vitiates all figures and estimates of spontaneous abortions. 

iETIOLOGY 

As teachers of obstetrics we have found that the impression in the 
minds of many students is that abortion occurs from induced uterine 
activity. Now the uterine contractions or pains which are a feature 
of abortion are generally secondary to hsemorrhages at the site of 
attachment of the ovum and/or death of the ovum — they are not the 
primary cause. of the detachment. Only occasionally does uterine 
activity precede and cause detachment. Hence the clinical experience 
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that abortifacients, employed criminally, whose purpose is to cause 
the death of the ovum are much more effective than those directed 
primarily to stimulating uterine action. 

A common classification of the causes of abortion is to divide them 
into (a) Maternal, (6) Foetal, (c) Paternal. In common with most 
classifications it has its defects ; but it furnishes a simple grouping 
for the consideration of this important subject. 

(a) Maternal. — Hormonal Influences, — Information furnished by 
investigations in biological laboratories on imbedding of the zygote 
in lower animals, and the hormonal influences concerned, has naturally 
led to a new orientation regarding the causes of abortion in the human 
species. This does not imply that simpler causes, based on clinical 
experience — e,g. accident, retrodisplacement of uterus, to which much 
importance was attached formerly — should not still be considered as 
influencing factors in individual cases. It does imply, however, that 
in many instances we must search deeper and utilise the knowledge 
biological investigators have furnished, bearing always in mind the 
possible error of attaching too much imi^ortance to analogies between 
lower animals and man and even between the primates and man. 

We have already seen (p. 57) that the uterine mucosa is periodically 
stimulated to activity by oestriii and that the ‘‘ running ’’ is then 
taken over by progestin (the hormone elaborated in the cells of the 
corpus luteum). This begins to take effect from twenty-four to thirty 
hours following ovulation. Should pregnancy occur, increased activity 
and more pronounced hypertrophy of the mucosa to form the decidua 
take place. In the lower animals, if this hormone (progestin) is 
withdrawn by excision or destruction of the corpora lutea (for there 
arc several in the lower animals), or by oophorectomy very early in 
pregnancy, the decidua atrophies, death of the ova takes place and 
abortion follows. Jt has also been found that the administration of 
progesterone (extract of corpus luteum) to such animals prevents 
abortion in a large proportion of cases. In the human species, however, 
removal of the influences of progestin does not necessarily lead to 
abortion — as proved by the clinical experience that pregnancy may 
continue even after double oophorectomy in early pregnancy, where 
this oj)eration has been necessary owing to cystic disease of the ovaries. 
Again, although there is evidence that the administration of progesterone 
may be beneficial in preventing habitual (p. 334) or even threatened 
abortion its influence is not so definite in the human species as in 
the lower animals. 

Then there is the question in the human species as to how far the 
early chorionic villi and later the placenta assume responsibilities for 
supplying hormones necessary for the continuance of pregnancy. A 
very large proportion of abortions occur from the eighth to the twelfth 
week when the placenta is becoming fully developed, while the corpus 
luteum is becoming less active. Maladjustments at this period when 
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the placenta may be taking over may play an important part ; but 
with the inadequate knowledge at present available speculation 
should not be pushed too far. 

Furthermore, there are the activities of anterior and posterior lobes 
of the pituitary gland, of the thyroid, of the parathyroids, and of the 
suprarenals, all of which, as we have seen, are stimulated to increased 
activity by the pregnant state. In faulty co-ordination of this intricate 
physiological mechanism lies, in all probability, the cause of early 
abortion in most instances. 

Vitamin Deficiency. — It has not been determined how far a defi- 
ciency in vitamin E can cause death of embryo and abortion ; but it 
would appear that the administration of “ wheat germ ” rich in vitamin 
E is beneficial in the treatment of repeated abortion (p. 334). 

Implantatio7i Site. — Another influencing factor is the implantation 
site of the zygote. Unfavourable sites are the three orifices. Im- 
plantation at the tubal orifice (Angular Pregnancy, p. 361) or 
implantation in the neighbourhood of the os internum (Placenta 
Prsevia, p. 575) predispose to abortion. 

We now come to the causes which, prior to our knowledge regarding 
hormonal influences just referred to, were presented as the chief 
aetiological factors. They are most important and in many instances 
are the primary cause. They act in the main by inducing haemorrhages 
at the site of implantation (decidua basalis and later placenta), as 
mentioned in an earlier paragraph . 

Poisons. — The toxins of the toxaemias of pregnancy arc probably 
the most important. This is particularly evident in the case of chronic 
nephritis, although in recent years it has been found that intrauterine 
death and premature labour are more common sequelae than abortion in 
respect to this condition. 

Early in pregnancy the ordiiiiiry tests for toxaemia are of little 
avail — at present we have no means of deteraiining the presence 
of minor toxaemic conditions at this stage. 

Next come poisons of the specific fevers, such as smallpox, typhus, 
enteric, pneumonia, influenza, etc. Syphilis comes into this group ; 
but in respect to this condition intrauterine death and premature 
labour are more frequently the sequelae. 

Lastly, some metallic poisons, • more especially lead, deserve 
mention. In times past it was found that women workers in lead 
suffering from chronic lead poisoning were peculiarly prone to abortion, 
because lead has a lethal effect on the ovum. Lead in some form is 
a very common ingredient of “ abortifacient ” pills (p. 324). 

Diseases of the Reproductive System, — It is a little difficult to assess 
the importance of pathological conditions of this system. The most 
common local lesions in the reproductive organs are adenoma of 
endometrium, chronic subinvolution, and backward displacement of the 
uterus. Adenoma (glandular endoraetris (?), p. 920) is closely related 
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to disturbed ovarian function (p. 788) — the very much hypertrophied 
mucous membrane is not an ideal resting-place for the fertilised ovum. 
The same applies to chronic metritis or subinvolution of the uterus — 
in such conditions, but for a different reason, the mucosa is not 
healthy and, in consequence, the zygote is liable to become detached. 
Backward displacement, as it favours congestion of the uterus and is 
so commonly associated with endometritis or adenoma of the mucosa, 
is also a common cause of abortion. Fibromyomata of the uterus may 
also be mentioned ; another cause is deep cervical laceration. 

Accidents. — Falls, injuries or other accidents are sometimes the 
direct cause. Very frequently, however, one of the conditions already 
referred to is the primary factor. Accident as a cause is placed, 
therefore, further down the list than the others, because we wish to 
impress upon our readers that it is not so important as those previously 
mentioned, although women themselves attach great importance to 
accident, strain, or fall having been the cause. 

Under this heading, reference must be made to repeated coitus as 
the exciting cause in some instances. This explains many of the 
cases of early miscarriage in the newly mairied. It is no uncommon 
occurrence for a first pregnancy to terminate in abortion because of 
the recurring congestion of the reproductive organs associated with 
too frequent intercourse. 

Diseases in Systems other than the Reproductive — viz. Digestive, 
Excretory, Nervous, Vascular and Respiratory. — Undoubtedly dis- 
turbances in any of these systems may directly or indirectly cause 
abortion. The most important are disorders of the excretory and 
digestive systems, for they are so commonly associated with the 
toxopmias already referred to. Reference has already been made to 
chronic renal disease. Disturbances of the nervous system, such as 
fright, extreme emotion or graver diseases, such as chorea, may be 
(causative factors ; but in the case of fright and emotion hormonal 
influeiK^es may play an important part. In the vascular system chronic 
valvular disease, and in the respiratory system chronic bronchitis, may 
be mentioned — they favour congestion of the uterus. 

Habit Abortion. — Some individuals have an extremely irritable 
uterus — the least fright, excitement, etc., is sufficient to induce an 
abortion. As these abortions keep on recurring the condition is referred 
to as “ habit abortion.” The same thing occurs in the lower animals — 
breeders of horses, cattle, etc., occasionally encounter mares or cows 
in whom a continuation of pregnancy is impossible. Disturbed hormonal 
balance, vitamin E deficiency and/or a slight underdevelopment of 
the uterus are probably the underlying causes. 

Epidemic Abortion. — This condition occurs in cattle, and is caused 
by Bacillus abortus of Bang. It has been claimed by some that this 
organism may also cause abortion in women — there is no proof, 
however, that this is the case. 



324 OBSTETRICS AND GYNECOLOGY 

(6) Foetal. — ^Death, disease, abnormalities, injury are the principal 
causes of abortion on the side of the foetus. As regards death of 
foetus, maternal abnormal conditions, already referred to, are all- 
important influencing factors. In respect to disease, syphilis has 
been mentioned. Lastly, it has been found that in a great number 
of early spontaneous abortions (possibly 10 per cent.) the embryo 
is malformed and some form of monster would have resulted had 
pregnancy continued. 

(c) Paternal. — Paternal factors do not seem to be of much con- 
sequence except in the case of syphilis. The part played by debility, 
old age, chronic alcoholism and chronic lead poisoning is still 
undetermined. 

Criminal Abortion. — Criminal abortion is generally induced by 
the taking of drugs (abortifacients), such as the salts of lead, quinine, 
ergot, savine, pennyroyal, or by the introduction of instruments into 
the cervix. Drugs taken with the purpose of stimulating the uterus 
to activity (oxytocics) are very uncertain in their action, even when taken 
in large doses. The salts of lead, which produce a colliquative necrosis 
of the decidua resulting in death of the ovum, are mare certain. Lead is 
the chief ingredient of most arbortifacient pills, unfortunately so freely 
advertised in the less reputable j^ress. If instruments are used by the 
patient herself, very severe injuries may be inflicted upon the vagina, 
bladder and rectum ; in some instances, where knitting-jieedles, hair- 
pins, etc., have been employed, the pouch of Douglas has been injured. 
A doctor or nurse inducing abortion with criminal intent generally 
employs a uterine sound. Because the operation is performed secretly, 
and very often without cleansing the vulva and vagina or even sterilising 
the instrument, infection of the uterus frequently follows, and proves 
fatal. 

Criminal abortion is definitely on the increase. The subject is 
being much discussed at present. It is claimed by many that this 
increase in great part explains the failure to reduce puerperal mortality 
from sepsis (p. 760). It is difficult to determine to what extent criminal 
abortion is on the increase. Very seldom will patients resident in 
hospital, for example, admit guilt ; and just as seldom are wounds in 
vagina or cervix discovered. All evidence goes to prove that the 
purchase of drugs which have the reputation of being abortifacients 
is on the increase. It would appear that an increasing number of 
married women for financial and economic reasons are desirous of 
terminating pregnancy — criminal abortion is not confined to the un- 
married. But while a large number of married women have no 
compunction to taking drugs, comparatively few, in this country 
at least, are prepared to go the length of having the pregnancy 
terminated by mechanical means by anyone who performs this illegal 
operation. 

Therapeutic Abortion. — By therapeutic abortion is understood 
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the removal of the products of conception in cases in which the con- 
tinuance of pregnancy is deemed to be a danger to life or prejudicial 
to health. No definite conditions are laid down for the employment 
of the operation ; each individual case is judged on its own merits. 
It should never be performed unless after consultation with one or 
more colleagues, who must be in agreement that the operation is 
advisable. Strictly speaking, the operation has not been legalised, 
but it has been generally accepted that the induction of abortion is 
permissible under certain circumstances and for certain conditions 
(p. 737). 

The law governing the induction of abortion is contained in Offences 
Against the Person Act of 1861 (Sections 58 and 59)^ ; but as a result of the 
Bourne Case it is accepted that if the health of a patient is endangered 
by a continuance of pregnancy induction of abortion is justified, 
although not technically legalised. The vTiter (J. M. M. K.) is definitely 
opposed to defining by Act of Parliament the cases or circumstances in 
which abortion might be legalised. Far better is the present positioji 
when the matter is undefined and left to the considered opinion of two 
or more doctors who, if they consider the life or future health of the 
])atient is jeopardised, take the responsibility of performing the opera- 
tion ; and if by any chance they are taken to task by any responsible 
authority are unperturbed and defend themselves for the action taken. 
The induction of abortion on compassionate grounds cannot be discussed 
here — it is definitely illegal, although in the case of rape on a young 
woman there is much to be said for it. Here it can always be pleaded 
that the life and health of the young ])erson would be endangered by 
allowing pregnancy to continue. 


SYMPTOMS AND TREATMENT OF THE DIFFERENT 
VARIETIES OF ABORTION 

Abortion is most usuall}^ encountered in the second or third month, 
and is especially prone to happen at times which would have been 
menstrual i)eriods had no pregnancy existed. The reason for this is 
that, although menstruation is suppressed, the c^yclic changes associated 
with it are not entirely arrested. Then there are also the hormonal 
changes about this period already referred to (p. 321). 

The three symptoms of abortion are (1) haemorrhage, (2) pain and 
(3) dilatation of cervix. 

The degree of hmnorrhage is very variable. In some cases it may 
be extreme, the patient becoming quite blanched from loss of blood. 
Naturally, other features of haemorrhage are present, such as collapse, 
faintness, rapid pulse, etc., in proportion to the amount of blood lost. 
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The degree of pain also varies^ and in very early abortions may 
be slight. It generally succeeds the first sjunptom of haemorrhage, 
which is due to the detachment of the ovum. 

The third symptom, dilatation of the cervix^ occurs sooner or later 
if the ovum is expelled ; but where the ovum is retained in the uterus, 
dilatation may be comparatively slight. 

In the early months the whole ovum may come away entire, but 
owing to the fact that at this stage fusion between decidua capsularis 
and decidua vera is not complete, it not infrequently happens that 
tbfi nvnin with its shfl.ororv villi is exuelled and the decidua vera left 



Fio. lUl. — Showing Hremorrhagos into (A) Decidua BasaliH ; (Ji) under Placenta. 
n.B. l)<*(;idua Kasalis, n.(^ Decidua CapHularis. T).V. Decidua Vera. 


behind. Later, after fusion of the layers of decidua, the whole mass 
generally comes away entire, although in most instances portions of 
decidua are retained (Figs. 101, 102). 

When abortion occurs still later after the placenta is well formed, 
say from the fifth month onwards, the rule is for the membranes 
to rupture and the foetus to be expelled, followed by expulsion 
of the placenta. Unfortunately the placenta is very frequently 
retained in whole or part, and has to be removed manually. In 
a few cases the unruptured sac with foetus and placenta is expelled 
entire. 

If the early ovum is retained for any length of time in the uterus, 
it may undergo dissolution, sometimes no trace of the embryo being 
found. More commonly, however, numerous haemorrhages occur 
around and between the membranes. To this condition the term 
“ blood or carneous mole ’’ is applied (p. 333). 
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The following is the usual classification of the varieties of abortion 
as encountered clinically ; — 

Varietiesi^ Threatened. 

[ (2) Inevitable (a) complete. 

(6) incomplete. 

(3) Missed. 

1. Threatened Abortion. — Pain is seldom pronounced. Haemor- 
rhage is moderate in amount, blood coming away in a scanty trickle 
or in the form of small clots. Dilatation of the cervix is only slight. 
Generally, if there is much bleeding and dilatation of the cervix, 
abortion is inevitable. 

In many instances one cannot decide at first whether abortion is 
threatened or inevitable. Therefore in doubtful cases expectancy is 
the treatment. In addition, means are employed to quiet the 
circulation and to arrest uterine activity. The patient should be kept 
in bed ; this is by far the most important detail in the treatment. 
Diet at first should be restricted to simple fluids or easily digested 
foods, such as Benger’s Food, Allenbury Diet, etc. It is advisable 
that fluids should be given cold or only moderately heated. The 
sedatives employed are opium by the mouth in the form of Battley’s 
solution (25 minims), morphia hypodermically (J to J grain) or 
morphia suppository (J to | grain). The addition of a very small 
dose of hyoscin grain) is often useful. Progesterone and 

vitamin E may be useful. 

In what might be termed more chronic cases — i.e, where slight 
bleedings continue or recur — ^bromide of potash (25 grains), or extract 
of viburnum prunifolium (2 grains), may be given thrice daily. It is 
questionable if the administration of progesterone or a diet rich in 
vitamin E has much effect if abortion has reached this stage. The 
treatment gives better results in the prevention of recurrent abortion, 
and threatened abortion in the very early stage. 

Strong purgatives must be avoided. In the acute stage the bowel 
may have to be emptied by small enemata of soap and water, glycerine 
injections or glycerine suppositories ; but it is better if enemata can 
be dispensed with and the bowels moved by liquid paraffin or ordinary 
laxatives. 

The duration of confinement to bed, after arrest of symptoms, will 
depend upon circumstances, but dm*ing ‘‘ period ” times, when abortion 
is specially liable to occur, rest in bed must be insisted upon. Some- 
times it may be necessary to keep the patient in bed during the greater 
part of pregnancy {vide p. 334). 

The prospects of preventing abortion if pain and haemorrhage are 
fairly well marked is not very good. In only about 30 to 40 per cent, 
of cases does the pregnancy continue. 

2, Inevitable. — (a) Complete. — In this form of abortion the entire 
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contents — embryo, membranes and placenta — are expelled. With the 
expulsion there is haemorrhage, severe pain and marked dilatation 
of the cervix. Whether an abortion is complete can be determined by 
examining the expelled mass, but unfortunately it is often lost ; some- 
times, also, it is difficult to tell if all the membranes have come away, 
and especially if the decidua vera has been expelled It is the practice of 
the writers of this textbook in cases of doubt to explore the interior of 
the uterus with the gloved forefinger, to curette lightly the surface 
with a large blunt curette and to douche out the cavity with an anti- 
septic lotion. To-day many obstetricians advise against this procedure, 
as they think that the risks of injuring the uterus and conveying in- 
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Fig. 102. — Complete Separation of Ovum; left-hand figure shows Ovum with 
Decidua Capsularis (D.C.) but Decidua Hasalis (D.li.) and liocidua Vera 
(D.V.) left. Kight-hand figure sho\\8 Ovum and all the Membranes separated 
by Hajinorrhage (H.) (eomidoto abortion). 


fection into it outweigh the benefit of removing small decidual debris. 
They recommend that pituitary extract (J to 1 c.c.) should be 
given intramuscularly ; and that half a teaspoonful of fresh liquid 
extract of ergot (thrice daily) should be given orally for a couple 
of days. 

(b) Incomplete. — The great majority of abortions encountered in 
practice are incomplete, but the portion retained is very variable — it 
may be only a few shreds of membrane, or practically the whole ovum. 

In this variety, if the bulk of the ovum is retained, haemorrhage 
continues, the os remains dilated and uterine colic or abdominal 
uneasiness persists. But where only a small portion of the ovum is 
retained, haemorrhage may be slight and occur only at intervals, uterine 
colic disappears and the cervix becomes closed. As the partially 
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emptied uterus may not be markedly enlarged, the abortion may be 
erroneously considered complete. Such patients are prone to drift 
into a condition of ill-health from excessive periods and absorption of 
broken-down retained debris, or from septic absorption. Occasionally 
a placental polypus may form (p. 930). 

Treatment . — ^Here the treatment is to remove the ovum or any 
portions of it left behind. If the cervix is well dilated, this may be 
done by the fingers introduced into the uterine cavity. 

Sometimes with a well dilated cervix the ovum can be ** expressed 
just as the placenta is expressed after ordinary labour. To carry out 
this manipulation (Fig. 103) two fingers of the one hand are passed into 



the anterior fornix, whilst the other hand is placed over the abdomen. 
The uterus is then stimulated to contract by massage with the external 
hand, and when a (iontractioii occurs the body of the uterus is com- 
pressed between the fingers in the vagina and the hand outside. 
Should the ovum be detached and free in the cavity, it will often come 
away quite easily. A very serious mistake is to pass the fingers in the 
vagina into the posterior instead of the anterior fornix ; this may 
result in laceration of the posterior vaginal vault. 

For dealing with this particular type of case thei*e is no instrument 
so useful as the ovmn fen'ceps (Fig. 104), by means of which the ovum 
is grasped and removed en masse or piecemeal, as the case may be. 
Prior to introducing the forceps it is advisable to detach the ovum 
with the finger. This may be facilitated by grasping the cervix with 
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volsellee, but in most instances it is more easily effected by pressing 
down the uterus with the external hand from above. After the ovum 
is removed, the uterine cavity may be lightly curetted with a large 
blunt curette, and washed out with normal saline solution (115'^ P.). 
If the operation has to be performed in the patient’s home, and under 
unfavourable conditions, curettage should be dispensed with (vide 
p. 328). The operations of curettage and intrauterine douching are 
described in Chapter LIV). It is unnecessary to pack the uterus 
unless there is pronounced bleeding. Ergot or ergometrine should be 
given as the efficacy of pituitary extract early in pregnancy is limited. 

The cases which cause the greatest trouble are those in which the 



cervix closes on the ovum or fails to dilate sufficiently to permit of its 
removal by the means already mentioned. There are various methods 
of dealing with such cases. 

A common procedure is to pack the cervix and the vagina with 
gauze. The gauze is removed after twenty-four hours, when, in some 
instances, the ovum comes away or can be easily extracted with the 
fingers or ovum forceps through the now dilated cervix. The great 
objection to the use of packing is the risk of infection. Unless the 
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Fig. 105. — Laminaria Tent. Sealed glass tube? containing alcohol or etlier. 
The U'lit placed in cervix bocoraes swollen by absorption of moisture. 


canal is very thoroughly cleansed, organisms are liable to be conveyed 
into the uterus with the packing. Besides it is seldom effective unless 
there are active uterine contractions, and then it is unnecessary. Only 
if there is fairly free hajmorrhage should packing be employed. 

The procedure favoured by most obstetricians to-day is to administer 
pituitary extract (0*5 c.c.) at two-hourly intervals up to four to six 
doses. A half -teaspoonful of liquid extract of ergot should be given 
between the doses of pituitary extract and continued for two days. 
In most instances the ovum will be expelled, but if that does not occur 
the cervix should be dilated and the ovum removed. 

To effect dilatation great caution must be exercised, as the cervix 
is easily torn. Should it appear inadvisable to proceed with metal 
dilators, the slower and more gradual dilatation by means of 
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«ea-tangle tents may be employed (Fig. 105). The procedure is as 
follows : The cervix is steadied with volsella ; one, two, or some- 
times three, tents are then introduced side by side and the vagina 
packed with gauze. The tents are removed within twenty -four hours, 
when the cervix will be found sufficiently dilated to permit of extraction 
of the ovum. The subject of cervical dilatation is referred to more 
fully in connection with Induction of Abortion and Accouchement 
Forc6 (pp. 737 and 741). 

Septic Abortion. — In nearly all cases of incomplete abortion 
organisms can be grown from cultures taken from the uterus. In 
most instances the organisms are not very virulent ; but in some 
they are. 

The term septic abortion ” implies an incomplete abortion 
associated with rise of temperature and pulse and/or other manifesta- 
tions of infection. It is obvious, therefore, that this particular 
condition requires most careful handling. On the one hand, active 
operative measures for the removal of the uterine contents may result 
in an extension of the infection beyond the uterus and even into the 
blood stream. On the other hand, non-operative interference and 
trusting to spontaneous expulsion— aided, of course, by drugs — ^may 
permit a local and general extension of the infection owing to the 
delay involved. 

It is not surprising, therefore, that there are two schools of thought 
— one which advocates early and active operative measures in all 
instances, and the other which advocates non-surgical procedures. 
At the moment the latter holds the field. We, the authors of 
this textbook, align ourselves with neither, as we consider that 
there are cases in which it is better to empty the uterus im- 
mediately and others in which less active measures may be employed 
with advantage. 

It is generally accepted as a surgical principle that in any septic 
condition the focus of infection should be removed or treated locally 
whenever this is possible. Applying this principle in the present 
instance it is obvious that the removal of the septic uterine contents 
is most desirable. If, therefore, the cervix is dilated or very soft and 
easily dilatable with metal dilators, the septic uterine contents 
should be removed with ovum forceps. Ovum forceps are better 
than the fingers. Bimanual compression of the uterus, and this is 
necessary if the fingers are employed, causes a spread of the infection 
into the uterine wall. We prefer not to curette the uterus even with 
a blunt curette. Instead we advocate the introduction of a strip of 
gauze, soaked in a solution of glycerine and tincture of iodine (2 per 
cent.) or glycerine and Dettol (2 to 4 per cent.). It should be only loosely 
placed in the uterine cavity, as its purpose is for drainage. This gauze 
drain should be removed in twenty-four hours. 

If, however, the cervix is found not dilated and rigid, partial dilata- 
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tion should be carried out gently, glycerine introduced (p. 662), and 
pituitary extract and ergot given, as already described, in the hope 
that by these means the septic contents may be expelled spontaneously. 
Should, unfortunately, this not occur within forty-eight hours^ 
or should the patient’s condition become worse in the interval, 
the risks of spreading the infection must be taken, the cervix 
dilated and the ovum removed. In all cases blood cultures should 
be made daily. The further treatment of puerperal sepsis is described 
elsewhere (p. 660). 

Missed Abortion. — In this variety the ovum dies and is retained 
in the uterus. Occasionally symptoms of threatened abortion occur, 
but not infrequently there are no such symptoms. The ovum may be 



Fig. l()(i. — Cameoiis or Fleshy Mole. 


retained for many months, and indeed may not be expelled until what 
would have been full time ” had pregnancy run a normal course. 
The ovum presents a very tyjucal appearance, and is known as the 
carneous, tuberous or fleshy mole (Fig. 106). From the illustration 
it will be observed that numerous haemorrhages occur into the decidua 
and chorion. These raise the amnion in an irregular manner ; hence 
the terms applied to the condition. In the amniotic cavity, which 
is often small, the minute embryo may be observed, but in many 
cases it has entirely disappeared. 

Diagnosis. — The diagnosis of “ missed abortion ” is often difiicult. 
and sometimes can only be reached by waiting and observing if any 
change occurs in the uterus. If the uterus remains stationary as 
regards size and the subjective symptoms of pregnancy disappear, 
then we conclude that the ovum is dead. If, however, the uterus is 
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found to increase in size week by week, then we conclude that the 
ovum is alive and the pregnancy is progressing satisfactorily. 

It is stated that after the death of the ovum there occasionally 
occurs for a day or two special activity in the mammary glands, but 
we have not confirmed this in all cases. Certainly before long the 
mammae become more relaxed. The Aschheim-Zondek test becomes 
progressively less positive after the death of the embryo or feetus and 
is generally negative by two to three weeks — as long as there are living 
villi the test may remain slightly positive. Some time after the 
death of the embryo there may occur a brownish vaginal discharge ; 
but very rarely does a haemorrhage occur until the uterus begins to 
•expel its contents. 

If full consideration is not given to the history of a case of this 
nature, a very serious error in diagnosis may be made and the enlarge- 
ment of the uterus attributed to a fibromyoma. Such a mistake is 
hardly likely to occur if there is no uterine haemorrhage, but if there 
is haemorrhage the unwary might make this mistake and perform 
hysterectomy. 

Treatment. — Two methods of treatment may be employed : (1) 
Medical — occasional doses of pituitary extract and oestradiol ; (2) Sur- 
gical —removal of the ovum. 

Medical. — Sooner or later the ovum is expelled, consequently 
some accoucheurs recommend leaving the case to Nature. Our readers 
will naturally ask the question : Is there any danger in leaving a dead 
ovum in the uterus ? In this particular form of abortion, there is 
really no risk. The cervix is closed and, provided there is no discharge 
from the uterus, infection does not spread upwards. Further, the 
uterine vessels at the site of implantation of the ovum become 
thrombosed. We, however, do not wish to stress this method, 
more particularly as the retention of a dead ovum is repugnant 
to most patients. Leyland Robinson and Jeffcoate have found that 
in a considerable number of cases spontaneous evacuation of the 
uterus follows the administration of oestrogen. It is given intra- 
muscularly in the form of oestradiol benzoate, 2 mg. every eight hours 
for five days. If abortion does not occur, quinine hydrochloride, 10 
grains three-hourly and 0-5 c.c. pituitary extract hourly until six doses 
have been given should be administered. If the ovum is still retained 
the treatment should be repeated after the interval of a few days. 

Surgical Removal. — This consists in dilating the cervix and 
removing the ovum. It will generaUy be found that dilatation 
is difficult if ordinary metal dilators are employed and the canal 
forcibly stretched. We therefore advise dilatation with dilators up 
to a certain point, and the insertion of one or more laminaria tents 
into the canal, as has already been recommended for certain cases of 
incomplete abortion. The alternative procedure of vaginal hysterotomy 
(p. 738) should be seriously considered if the cervix is very rigid. 
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PROPHYLAXIS AGAINST REPEATED ABORTION 

Before leaving the subject of abortion, a word is necessary regarding 
prophylaxis, as very frequently the obstetrician is called upon to treat 
patients who have had repeated miscarriages. It is quite obvious that 
the first essential is to determine if possible the cause of the abortion 
and to remove it. Thus displacements should be corrected and a pessary 
introduced. If endometritis exists, the uterus should be disinfected 
(p. 923). If syphilis has been diagnosed by a positive Wassermann,, 
then both parents must be treated as described (p. 281). Any other pre- 
disposing causes of abortion should be suitably dealt with and removed. 

Unfortunately in many cases no definite reason can be assigned 
for the abortion. In some, undoubtedly, it is the result of an inherent 
fault in the ovum, endometrium and/or corpus luteum. It is satis- 
factory to be able to rej)ort a number of cases in which the administration 
of standardised preparations of corpus luteum — e,g. 2 ^Togesterone — has 
proved beneficial. To give such injections daily is inconvenient for both 
patient and doctor. The better aiTangement is to give 10 milligrams 
weekly and a double dose during the week that would have been a 
period ” had pregnancy not taken place. ^ 

Within the last few years the use of vitamin E has been stressed. 
This may be administered in the form of wheat serum concentrate 
manufactured by Glaxo Laboratories. It is put up by this Company 
in the form of capsules (3 grains). One should be taken daily. 

As pointed out also there is reason to believe that abortion may 
be due to some toxaemia which, with our present knowledge, is un- 
recognisable at so early a stage of pregnancy, but which favours 
haemorrhage at the site of implantation. It is advisable, therefore, 
in all cases to keep the j)atient at absolute rest in bed, prescribe a 
suitable dietary, and increase elimination by carefully regulating the 
bowels and administering considerable quantities of bland fluids. 
Alkalis are specially useful, for they tend to lessen the coagulability 
of the blood and favour excretion of waste. With a view to improving 
general metabolism the administration of small doses of thyroid extract 
(0-192 daily) has been recommended. It is doubtful if the successes 
reported as following the administration of this drug are attributable 
to it or to other precautions insisted upon. 

We are convinced that in cases of’ this nature, rest in bed is the 
most important part of the treatment ; sometimes it is necessary to 
keep the patient in bed for the entire pregnancy. When such radical 
measures are employed, it is of great importance to the individual 
that diet and elimination should receive every consideration. While 
lying in bed she is prone to accumulate waste. Further, it will 
be found that massage of the legs, arms and chest supplemented 

^ Quantitative estimation (repeated at iniervals if necessary) of pregnandiol, the form in 
which progesterone is excreted in the urine, may be helpful in assessing the functionating 
capacity of the corpus luteum {ride p. 169). 
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later by light resistance exercises are most helpful in maintaining 
muscular tone. 

MATERNAL MORTALITY FROM ABORTION 

In a textbook for students it is impossible to discuss this most 
important problem. Reference is made to the subject in Chapter 
XLI (p. 760). 

OTHER HAEMORRHAGES IN THE EARLY MONTHS OF 

PREGNANCY 

Several conditions associated with haemorrhage may simulate uterine 
abortion in the early months of pregnancy. 

Ectopic Pregnancy. — This subject is considered in the following 
chapter. 

Irregular Menstruation. — ^There are a few cases on record in 
which periodic discharge of blood has occurred during the whole of 
pregnancy. Such cases have been referred to earlier in this work. . 
The more common form, in which there occurs a scanty period for the 
first month or two, has also been discussed (p. 163). But admitting 
such possibilities, it will generally be found that if haemorrhage occurs 
in the early months of pregnancy, the condition resolves itself into 
(a) a threatened miscarriage ; (6) ectopic pregnancy ; (c) disease of 
cervix ; or (d) placenta praevia (p. 573). One must therefore never 
rest satisfied with the diagnosis of menstrual haemorrhage in the early 
months of pregnancy unless the con- 
ditions mentioned can be excluded, 
and the possibility of })lacenta praevia 
can never be excluded at this stage. 

Polypus of the C.ervix. — A poly- 
pus of the cervix may be of either the 
mucous or fibroid variety (p. 927). It 
may be associated with irregular haemor- 
rhage of varying amount. When it 
projects through the external os it 
is easily recognised by touch and is 
readily visible through a vaginal specu- 
lum. If concealed in the cervix it may 
be overlooked. 

The treatment is to remove the 
polypus. 

Carcinoma of the Cervix, — Car- 
cinoma of the cervix complicating preg- 
nancy or labour is considered elsewhere 
(p, 295), It is readily recognised if situated on the external (vaginal) 
surface of the cervix, but w'here the tumour is intracervical, as 
shown in the accompanying illustration (Fig. 107), the diagnosia 



Fig. 107, — Intracervical Carcinoma 
(Early). 
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is diflScult until the cervix is dilated, either artificially or during 
parturition, as haemorrhage may be a late symptom (p. 968). 

Ulceeation of the Cervix. — ^In acute infective conditions of the 
vagina the surface of the cervix may become ulcerated and slight 
haemorrhages may occur from its surface. Even when the acute 
condition has subsided a chronic erosion may be associated with 
irregular and slight bleeding. 

Acute infection of the vagina and cervix (gonorrhoeal) is discussed 
olsewhere (p. 281). (Chronic infection is considered in the gynaecological 
section of this work (p. 906). 

Hydatidiform or Vesicular Mole. — This condition is fully 
considered in connection with diseases of the ovum (p. 300). The 
outstanding feature in most instances is rapid enlargement of the 
uterus out of all proportion to the age of the pregnancy. We would 
remind our readers that the Aschheim -Zondek test in this condition 
is 2 )ronounceMy positive ; this test should always be made if there 
is any suspicion of vesicular mole. 

Placenta Prasvia. — ^This condition is fully considered in con- 
nection with haemorrhages in the later months of pregnancy (p. 573), 
as it is generally at this stage of pregnancy that the bleedings first 
occur. Occasionally, however, haemorrhages occur quite early in 
pregnancy. There is little doubt that this faulty implantation of 
the ovum is responsible for a considerable number of abortions. In 
all cases in. which repeated hcemorrhages occur durmg pregnancy, the 
jiossibility of placenta jncevia should evejr be kept in mind. 

Metropathia Hemorrhagica. — ^This condition (p. 790) is some- 
times associated with ten or twelve weeks amenorrhoea followed by 
prolonged bleeding. 


PREMATURE LABOUR 

Premature labom' is the onset of labour prior to term but after 
the fietus has attained the viable age. The twenty-eighth week has 
been fixed as the viable age, but it is very doubtful if children 
bom premature to this extreme extent can survive. The writer 
of this chapter (J. M. M. K.) had experience of a case where as far 
as could be judged the age of the child (female) was thirty-two 
weeks ; it weighed only 2^ lbs. at birth. The child grew up to be a 
fairly strong woman. 

There is always a difficulty in detennining exactly the age of a 
premature foetus. The characteristic features at different ages have 
been described (p. 85). Here we would remind our readers that 
the length of the foetus is the simplest guide to its age (p. 86). 
Radiography may be helpful. 

Mtiology . — ^Two of the commonest causes of premature labour are 
(a) toxaemia of pregnancy, especially if associated with chronic nephritis 
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(p. 216), and (6) syphilis (p. 280). Other causes are plural pregnancy, 
hydramnios, placenta prsevia, chronic subinvolution and tumours of 
uterus. In fact, all the conditions which predispose to abortion may 
also cause premature labour, including irregular endocrine activity — 
we have less exact knowledge regarding endocrine activity in the second 
half of pregnancy than in the first half. 

Attention has been directed (p. 318) to the repetition of this 
occurrence in the later weeks of pregnancy associated very often with 
death of the foetus. Timely induction of labour may anticipate the 
occurrence and a live child be secured (p. 733). 

Course of Parturition . — Premature labour runs very much the same 
course as an ordinary labour at term. Occasionally there is difficulty 
with the placenta, for although sometimes expelled almost im- 
mediately after the birth of the child, owing to its loose attachment, 
in other instances it has to be separated and removed manually because 
it is abnormally adherent to the uterine wall. 
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CHAPTER XVII 


ECTOPIC PBEONANCT— PELVIC HiEHATOCELE— PBEGNANCT 

IN BUDIMENTABT HOBN— ANOULAB PBEGNANCY— PBEGNANCY 
IN DIVEBTICULUM OF UTEBUS 

T he term ectopic pregnancy is employed here. It is more 
comprehensive than extrauterine or tubal pregnancy for it 
embraces all varieties of gestation outside the uterine cavity, 

Etiology 

It is generally accepted that fertilisation of the ovum occurs in the 
Fallopian tube. Consequently, it is very natural that conditions of 
the tube such as increased tortuosity, chronic inflammation, obstruction 
by tumours, which might conceivably interfere with the passage of 
the fertilised ovum into the uterus, have been advanced in explanation. 
Presumably, also, in some instances diverticula in the mucosa of the 
tube may have a similar influence. But when all is said in support of 
such explanations — and no doubt these conditions are the most important 
factors — there remains a number of cases in which no abnormality 
of tube being found some other explanation must be sought. 

It is quite possible that the imbedding of the zygote in the tube 
may be influenced by sucih conditions as the rapidity of the cellular 
division of the fertilised ovum, the activity of the trophoblast, the 
amount of membrana granulosa surrounding the ovum when it escapes 
from the follicle and the condition of the mucous discharge in the tube, 
etc. It is conceivable that if, while still in the tube, the development 
of zygote proceeds beyond a certain point, it may imbed itself in the 
tube wall. 

Then, if one considers the origin and development of the Fallopian 
tubes and uterus (p. 98), and if one recalls the arrangement of the 
embryos in utero in the lower animals, where fusion of the Mullerian 
ducts is less complete than in the human species, it is not surprising that 
ectopic pregnancy should occasionally occur. It is possible that in 
certain individuals the mucosa of the tubes reacts to the stimulus of 
the corpus luteum so that there develops there a peculiarly favourable 
resting-place for the zygote — this to all intents is the theory of 
“ Decidual Reaction ” as stressed by Clarence Webster many years 
ago. An argument in favour of some local favourable condition being 
the explanation in many instances are the cases recorded by a number 
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of writers, in which there have been recurrences of a tubal pregnancy 
in apparently normal tubes. 

Plural pregnancy has been rej)orted many times — each tube gravid, 
two embryos in one and one in the other tube. Then there have been 
cases in which an ectopic and an ordinary uterine pregnancy coexisted. 

PATHOLOGICAL ANATOMY 

Although it is possible for an ectopic pregnancy to develop anywhere 
in the pelvic or abdominal cavity, with few exceptions it is to the 
interior of the tube it becomes attached in the first instance. 

Ectopic implantation of a fertilised ovum may occur in the 
following situations, and the order in which they are mentioned is the 
order of their frequency (Pig. 109) : (1) ampulla ; (2) isthmus ; (3) in- 



Fia. 109. — ImplantHtion Sites in Ectopic Pregnancy in the 
order of their frequency. 

]. Ampulla. 2. Iflthmus. 3. Infimdibulum. 4. Interstitial J*ortion 
of the Tube. 5. Ovary. 6. Peritoneum. 

fundibulum ; (4) interstitial portion of the tube ; (5) ovary (primary 
ovarian pregnancy) ; (6) broad ligament, bowel, omentum, mesentery, 
etc. (primary abdominal pregnancy). 

(1) Implantation in the Ampulla. — This is much the cf)mmonest 
situation, in all probability because it is the widest part of the tube, 
and the ovum situated there obtains the best vascular supply. 

The process of imbedding in ectopic pregnancy very closely 
resembles that already described for a normal uterine pregnancy. 
The fertilised ovum buries itself in the wall of the tube through the 
destructive action of the trophoblast. This occurs no matter whether 
the ovum becomes attached primarily to a crest or a trough of the 
wavy mucous membrane. All the tissues are affected — muscular 
connective tissue and blood-vessels. The connective-tissue cells become 
altered and take on to a varying extent the appearance of decidual cells. 
There is, however, no development of a definite decidua in the tube : 
this forms in the uterus. The destructive action of the trophoblast, 
therefore, is not limited, as in uterine pregnancy, by a decidua, so 
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that the thin layers of longitudinal and circular muscle fibres of the 
tube are broken up and destroyed. The intramural hsamorrhages 
natural to imbedding add to the damage done to the tube wall. 

Under the microscope these changes can be readily made out — 
blood effusion, trophoblast, villi and irregular development of 
connective-tissue cells into decidual cells. 

With the ovum imbedded in the amjjulla several terminations 
are possible : (a) tubal abortion, complete or incomplete ; (b) tubal 
rupture ; (c) formation of a mole, with subsequent changes — atrophy 
or disintegration ; (d) continuance of the pregnancy to the later months 
or even term. 

(a) Tubal Abortion , — Tubal abortion is in reality an internal ’’ 



Fjo. 1 10.--C)vnm imbedded in Tube Wall. 


rupture of the gestation sa(;, just as rupture of the tube is an “ external ” 
rupture. The ovum leaves a ragged bed in the tube wall, which is 
much more damaged than the uterine wall in uterine abortion. The 
whole or only part of the ovum may be shed, and so, as in uterine 
abortion, there may occur cither a complete or incomplete tubal 
abortion (Fig. 1 11). 

With tubal abortion there is always haemorrhage into the peritoneal 
cavity. This ceases in time after the ovum is completely expelled, 
but often not until a considerable amount is effused. When, however, 
abortion is incomplete, a drip-drop ” of blood may continue from the 
end of the tube, and this blood, gradually accumulating, forms a 
pelvic hsematocele often made up of layers of blood-clot of different 
ages (vide Pelvic Haematocele, p. 354). 

After complete abortion the tube soon resumes its normal appear- 
ance, just as the uterus does after expelling its contents prematurely. 
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Everything then quietens down, and the haematocele disappears in time. 
Many cases of this nature pass unnoticed. With incomplete abortion, 
however, there may be recurrences of abdominal pain and vaginal 
haemorrhage and other symptoms which we shall see are the character- 
istic features of ectopic pregnancy. 

(b) Rupture of the Tube , — Opinions differ regarding the relative 
fi’equency of abortion and rupture, but probably the former is more 
frequent. 

Rupture occurs most commonly between the sixth and tenth weeks, 
although it may occur earlier. 

Rupture of the gestation sac may be sudden, a large quantity of 
blood being effused and the patient becoming profoundly collapsed in a 
very few minutes. More commonly, however, the rupture is gradual. 



The tube wall is slowly eroded through by the trophoblast, or later 
by the chorionic villi. 

The rupture and accompanying haBmorrhage may take place into 
the general peritoneal cavity (intraperitoneal rupture) or between the 
layers of the broad ligament (extraperitoncal rupture) for, of course, 
the tube is not completely surrounded by peritoneum, being uncovered 
along the lower part of its wall w^here the layers of the broad ligament 
come together. Jntra])eritoneal haemorrhage is by far the most frequent 
termination, and, as might be expected, is generally the more serious, 
for there is no let or hindrance to the effusion of bkx^d. 

When the whole ovum is suddenly expelled into the peritoneal 
cavity, it usually dies ; it is questionable if it can reingraft itself 
and develop on any peritoneal surface. Sometimes, however, where 
pregnancy has advanced further and rupture is gradual, the placenta 
remains attached in the tube, and develops there and in the surrounding 
tissues, while the ovum goes on growing in the free abdominal cavity — 
“ tubo-abdominal j)rcgnancy.” For such an occurrence it is usually 
necessary that the foetal membranes remain intact, but it is now 
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known that pregnancy may continue although the membranes 
have ruptured. 

Rupture of the tube between the layers of the broad ligament is 
not a common occurrence. Here, again, death of the ovum usually 
results, and a haematoma forms of varying size. Later, a secondary 
rupture into the peritoneal cavity may take place. Extraperitoneal 
rupture may be less grave because the layers of the broad ligament 
limit the haemorrhage, although it must be remembered that they do 
not always do so. The effusion of blood into the broad ligament 
may be so great that the haematoma extends high up above the pelvic 
brim, although the gestation sac is only two months old. 

In a few cases the growth of the ovum continues in the broad 
ligament, and the two layers become more and more separated. Many 
examples of cxtrauterine pregnancy which advance to the later months 
are of this nature (“ extraperitoneal ” or “ broad ligament ” gestation). 
In such cases the layers of the broad ligament become further separated, 
the peritoneum is stripped off the bladder and rectum, and pushed up 
by the enlarging gestation sac, which displaces all organs in its growth. 
These and the adhesions the sac contracts with the surrounding 
structures are of great protection to the sac, for it seldom ruptures 
into the peritoneal (iavity in the later months. 

(c) Formation of a Tubal Mole, — In this condition the ovum is sur- 
rounded by layers of blood-clot. Rupture may occur, but very 
often the mole shrivels u]), or its tissues disintegrate and a hsemato- 
salpinx forms. Tn such cases the patient seldom continues absolutely 
free from abdominal discomfort ; theie is usually dragging pain, 
irregular menstruation and a general feeling of abdominal uneasiness. 
Should the tube become infected a pyosalpinx may form, but this is a 
most unusual occurrence. 

(d) Pregnancy may advance to full Term without Rupture of the Sac . — 
Such cases are extremely I’are. The growing sac usually contracts 
adhesions to the surrounding structures, and displaces them to a 
greater or lesser extent. 

(2) Implantation in the Isthmus of the Tube. — While theoreti- 
<ally the diffeient terminations already referred to may also occur in 
this variety, it is found in practice that intraperitoneal rupture is 
peculiarly frequent, and occurs generally at a very early date ; often, 
indeed, as early as the third veek, before any menstrual ])eriod is 
missed. The ex])lanation of this early rupture is that the muscular 
fibres are peculiarly scanty and poorly develo})ed, so that the ovum 
rc'adily perforates the tube w^all. 

(3) Implantation in the Infundibplum. — This implantation may 
be directly in the infundibulum, or on the elongated ' ovarian fimbria.” 
The occurrence is a rare one. The ovum either becomes detached, 
or, contracting adhesions to the surrounding parts, continues to 
ilcvelop. 
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(4) Implantation in the Interstitial Portion of the Tube. — 
In this very rare form of ectopic pregnancy the uterus is found much 
enlarged in one corner (Fig. J 1 2). Subdivisions are sometimes made into 
‘ tubo-uterine,” where the sac extends into the uterine cavity ; and 
“ utero-tubal,” where it extends into the tube. In all probability a 
number of the former occur without ever being recognised, the i)regnancy 
continuing to term, or ending as a uterine abortion — such cases are 
specially referred to in connection with Angular Pregnancy (p. 361). 

In its typical form the developing ovum dissects up the muscular 
layers, hence the old term “ graviditas in substantia uteri.” The 
cornu of the uterus is pushed upwards, the sac enlarging especially 
in that direction. Sooner or later rupture takes yjlace, occasionally 



Fio. 1]2. — Interstitial JVognaru^^'. 


into the uterine cavity, but most commonly into the peritoneal cavity. 
As might be expected, it is attended with very profuse hsemorrhage, 
for the large vessels at the cornu of the uterus are usually torn, ft is 
generally stated that rupture is a late occurrence, often not taking 
place until the fifteenth or sixteenth week or even later ; but there 
are many exceptions, although rupture l)efore the tenth to twelfth 
week is very exceptional. 

The diagnosis of this variety of ectoy)ic pregnancy is often very 
difficult. It closely resembles lateral flexion of the gravid uterus 
(p. 291), an angular pregnancy (p. 361), pregnancy in a rudimentary 
horn (p. 359) or pregnancy in a uterus bicornis (]). 162). 

(5) Implantation in the Ovary (Ovarian Pre(jnancy).— A 
considerable number of cases have been recorded — it is not so rare as 
WRS at one time supposed. 

The imbedding in ovarian pregnancy follows the same course as 
elsewhere. The trophoblast of the ovum burrows into the stroma, 
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numerous haemorrhages occur into the substance of the ovary at the 
site of imbedding and the stroma cells enlarge and resemble decidual 
cells (Fig. 113). We cannot discuss the interesting question of intra- 
follicular (corpus luteum) imbedding and extrafollicular (surface) 
imbedding. 

In ovarian j^regnancy rupture generally occurs at a comparatively 
early date. One or two cases have been recorded where the pregnancy 
continued to term. 



D 

Fkj. -Ovarian Prrgnamy. 

A. Tiibt*. B. Ovary. (’ Ovum pi ojecting from ovary, B. JOipturc. 


(6) Primary AnnoMmAL Pregnancy. — When one excludes the 
older recorded cases of so-called abdominal j^regnancy, most of which 
weie examples of ^^ecohdanj abdominal j^regnancy, there are very few" 
indeed in w Inch one can say with certainty that the ovum was primarily 
attached to the peritoneum ; especially if one admits th© possibility of 
a tube aborting or even rupturing, and the expelled ovum reingrafting 
itself upon the jieritoneum and continuing its development (secondary 
abdominal pregnancy). 

Changes in Uterus and Surrounding Tissues the Result of 
Ectopic Pregnancy. — ^The uterus in ectopic pregnancy becomes altered 
in size, shape and consistency. At first the ectopic sac is too 
small to affect the position, but later the uterus may be displaced 
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forwards, backwards or to the side. It also be displaced upwards, 
but hardly ever downwards ; for even with a large sac, as in a 
pregnancy which advances to the later weeks, the uterus is generally 
dragged up, not pushed down. In size it steadily increases, sometimes 
as much as 1 to 2 inches (2*5 to 5 cm.). In shape it becomes more 
globular, and in consistency softer — these features, however, are not 
always pronounced. 

The most striking change, however, in the uterus is the alteration 
of its mucous membrane into a decidua (Fig. 114), which was first 



Fig. 114. — Jlui)tured Tubal Pregnancy, with Decidual Formation in Ulerus. 
(Huntfiian Muhcam, UmvtTfsity of (JlasKou, K. Jt Tearher's Catalogue, vol. ii., p. 7.'i7.) 


described by William Hunter. Both macroscojiically and micro- 
scopically the decidua of extrauterine pregnancy resembles the decidua 
which forms in the uterus in an ordinary prcgnanciy. A Mratum 
compaclum and spongiosum can be distinguished, the glands in the 
former may be observed comjiressed and oblique, and the epithelial 
cells flattened. The wlnde interglandular stroma is (erlematous, and 
the tv})ical decidual cells are everywhere evident. There is not, 
however, in the uterine decidua of ecto])i(; pregnancy any trace of 
embryonic tissue in the form of chorionic villi. 

The decidua is generally shed following tubal abortion or rupture, 
but it may come away unnoticed ; very frequently it is not discharged 
until one or two days after operation {vide p. 350). 
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SYMPTOMS AND CLINICAL FEATURES 

In detailing the symptoms of ectopic pregnancy our desire is to 
describe them in such a marmer that our readers may have a clear 
clinical picture of this interesting condition. We have decided to 
continue the following grouping, ^ although a few reviewers of former 
editions suggested that it is rather advanced for the undergraduate. 

Cases of ectopic pregnancy may be divided clinically into four 
groups : — 

(1) The woman is struck down suddenly with abdominal pain and 
profound collapse — “ fulminating ” type (rare). 

(2) The woman suffers from recurrent attacks of abdominal uneasi- 
ness, ])ain, occasional faintings and ha3morrhagic vaginal discharge 
(general type). 

(3) The woman suffers from a pelvic haematocele. 

(4) The woman advances in her pregnancy to the later weeks 
(rare). 

(Jases belonging to Group (2) are far and away the commonest 
examples encountered ; but the symf)toms may be so slight that 
they are often overlooked and the case may resemble one belonging 
to Group (1). The cases in Group (3) always pass through Group (1) 
or (2), and generally also most cases of Group (4). 


(1) The woman is struck down suddenly with acute abdominal pain 
and profound coUupse 

This type of acute or “ fulminating ” tubal rupture is very un- 
common. It is seen in its most typical form when the ovum is 
imfffanted in the isthmus of the tube, although it may also occur with 
any implantation. If one questions the patient regarding menstruation 
there may or may not be the history of a period missed. It all depends 
upon the age of the pregnancy. There are no premonitory attacks of 
abdominal pain or sanguineous vaginal discharge, symptoms which, we 
shall see, arc characteristic of Group (2), or, if present, they are so slight 
as to escape the patient’s notice. The woman is perfectly well one 
minute and is suddenly seized with acute abdominal pain, the feeling 
of something having given way, and then collapses. The degree of 
collapse depends largely upon the amoiint of internal bleeding. 

8ymi)toms suggest rupture of an abdominal viscus. The difficulty is 
to decide which organ is affected. After rupture, little' may be made 
out on bimanual examination as the tube is soft and collapsed, and 
blood poured into the abdominal cavity takes some time to make 
itself distinctly felt as an effusion in the pouch of Douglas (pelvic 
hsematoccle, p. 3o4) ; the sensation there is one of fullness. Further, 
an exact diagnosis is specially difficult in this type of fulminating 

^ Originall 3 ^ appoai’od in Operative Midwifery^ by Munro Korr, 1st Edition, 1908. 
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rupture, because the rupture, as we have seen, very frequently occurs 
early in pregnancy before any menstrual period has been missed. 
Rigidity of the abdominal wall is almost entirely absent, because blood 
elfused causes little irritation to the peritoneum. This absence of 
rigidity in the right iliac fossa is an important feature in differentiating 
the condition from appendicitis. The outstanding feature is progressive 
evidence of internal bleeding (anaemia, rapid pulse, etc.). 

The conditions which simulate “ acute or “ fulminating ’’ tubal 
rupture are : (a) a fulminating appendicitis ; (b) rupture of a gastric 
or duodenal ulcer ; (c) torsion of a pedunculated tumour, most generally 
of the ovary. In none of them, however, is the collapse so profound or 
so rapid. 

With a fulminating appendicitis there is always tenderness and 
rigidity over the region of the appendix. In the case of a perforating 
gastric or duodenal ulcer there may be a history of old-stand- 
ing digestive disturbance, and palpation over that region causes 
tenderness and rigidity. Confusion arises occasionally from the fact 
that in perforated gastric and especially duodenal ulcer, pain is some- 
times referred to the right iliac region. In torsion of the pedicle of an 
ovarian cyst (p. 1022) the resemblance becomes marked if, in addition 
to the severe pain complained of, there is a slight uterine luemorrhage 
— a not uncommon occurrence with a twisted pedicle. Should the*- 
patient be seen shortly after the attack of ])ain and collapse so charac- 
teristic of torsion, the diagnosis is easy, for a distinct and very tender 
tumour is felt bimanually in the case of an ovariaii tumour, while no 
tumour is felt in the case of ruptured ectopicj ])rognanc^^ 


(2) T'he woman suffers for so7ne time from abdominal uneasmess, pain, 
hcemorrhagic xxujinal discharge and occasional faintings 

This type is much the most common. It is of the greatest import- 
aiice to remember that the subjects of ectopic pregnane}^ are not as a 
rule struck down suddenly without warning, but that there are pre- 
monitory symptoms or warnings generally of so marked a character 
as to necessitate medical advice. This is not fully a])preciated. We 
have generally found in questioning students that their mental jiicture 
of ectopic jiregnancy is a woman suddenly yirostrated by internal 
haemorrhage. But before the symptoms characteristic of this grave 
condition appear there are vMrning signals ; and, as in so many other 
diseases, we must ever try to recognise these early signals. 

In no disease is a careful consideration of the history more 
important. This can be best illustrated by detailing briefly a specific 
example : — 

Patient aged twenty-eight has had three children. Menstruation and 
labours have been normal. Last period occurred on February 23. About 
April 12 she began to have abdominal pain and uneasiness, and this continued 
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less or more until May 3, when pain became suddenly extremely severe, 
and the patient collapsed. There was no vaginal haemorrhagic discharge until 
day of collapse. She was admitted to hospital on May 5, when she stated that 
all abdominal pain had gone. Upon examination a swelling about the size of 
an orange was found behind and to the right of the uterus. When the abdomen 
was opened it was found that the tube had completely expelled its contents, and 
that the whole ovum was lying in the peritoneal cavity amongst a considerable 
collection of blood. The blood-clot and ovum were removed, but as there 
was no bleeding from the tube both it and the ovary were conserved. ^ This 
case is an example of complete tubal abortion. It is noteworthy that the pain 
entirely disappeared following on the extrusion of the ovum from the tube. 

The history is always similar — recurrent attacks of abdominal 
pain and uneasiness, haemorrhagic vaginal discharge and feelings of 
faintness, and very frequently, although not always, a period of 
amenorrhoea. But while the picture is so characteristic when put down 
in writing, it is often a little difficult at the patient’s bedside to appreciate 
fully the significance and gravity of the symptoms prior to collapse — 
viz., at an early stage. The vaginal haemorrhage is apt to be attributed 
to a delayed menstrual period, or threatened abortion, and the pain, 
if slight, to intestinal colic ; while faintness and sickness, not being 
])eculiar to ectopic pregnancy, are considered as the ordinary dis- 
(jomforts of a uterine gestation. 

Let us consider these symptoms seriatim, and firstly abdominal pain 
and uneasiness. There is very frequently a dull, constant, aching pain 
caused by the intramural hemorrhages already described. But the 
acute attacks of pain occurring at varying intervals, so characteristic of 
the condition, are due to a colic in the tube and uterus. Later, if the 
sac goes on growing and the muscular fibres are destroyed, these colicky 
pains disap})ear, for spasmodic contraction of the tube is then im- 
possible. So also may they disappear after abortion or rupture, 
as the case described above illustrates. If blood has been effused 
into the peritoneal cavity, a more or less constant ache may be 
(iomplained of, due to irritation of the peritoneum. Scapular or 
interscai)ular pain may also be complained of. It is entirely a matter 
of accident how frequent these attacks of pain are, or how many occur 
before tubal rupture or abortion. Ent ire absence of pain is very rare 
indeed, although in a number of cases the pain is slight and can only 
be described as an uneasiness. 

The importance of abdominal pain cannot be too strongly empha- 
sised ; it is always a symptom which should arrest attention. In the 
case of ectopic pregnancy it is usually situated low down m the abdomen, 
and very often is more marked on one side, although it may extend over 
the whole lower quadrant. There may also be rigidity more marked 
on the affected side, but not so i)ronounced as with appendicitis, 
because, as already mentioned, aseptic blood does not irritate the 
peritoneum as do the infectious contents of an appendix. Pressure 

^ This is seldom possible as the tube wall is generally much tom and otherwise injured (p. 340). 



350 


OBSTETRICS AND GYN^EC^OLOGY 


does not relieve this pain as it does an intestinal colic. Another point 
of difference between tubal and intestinal colic is that with tubal 
pregnancy abdominal uneasiness continues after the acute pain has 
passed, whereas with intestinal colic the woman feels perfectly w^ell 
whenever the spasm passes off. 

Amenarrhoea is usually present, although occasionally abdominal 
pain and uneasiness come on before there is time for a menstrual 
period to be missed. If tubal pregnancy occurs during lactation, or 
if there is some pathological condition associated with amenorrhoea, 
such as anaimia or chlorosis, the diagnosis may be more difficult. The 
number of periods missed varies. In only a few is the abdominal pain 
delayed until after the second missed period. Naturally, amenorrhoea 
is a sjmiptom of very great importance, for it at once directs attention 
to pregnancy, and in association with abdominal pain to some com- 
plication of pregnancy. 

It sometimes happens that the next symptom, hcemorrhagic vaginal 
discharge, may lead to confusion and may be mistaken for a menstrual 
period, particularly if the discharge comes on at or about the time a 
menstrual period is expected, or would have occurred, had pregnancy 
not existed. If, however, this symptom is inquired into, it will be 
found that, in somewhere about 70 per cent, of cases, the hjemorrhagic 
discharge has been preceded by abdominal pain and discomfort. 
Furthermore, it is irregular in its time of appearance and it is seldom 
abundant. 

In many cases the discharge is attributed to a thteatened abortion, 
especially if one or two periods have been missed. The differential 
diagnosis between these conditions is considered later. 

The fourth feature of cases belonging to this group is occasional 
feelings of faintness, nausea and sickness, amounting sometimes even to 
syncope. These symptoms are due to irritation of the peritoneum, 
to the intramural haemorrhages which tensely distend the sac wall, and 
to tubal colic. The faintness may be due to internal haemorrhage if 
the haemorrhage is abundant ; but in many cases where there has been 
a distinct syncope, internal bleeding is found at operation to be slight, 
and, per se, could not have produced the collapse. Besides, the 
patients get over the syncopal attacks very quickly, unless the 
internal haemorrhage is profuse and the case has really passed into 
Group (3) with the formation of a pelvic hannatocele. 

In referring to the haemorrhagic discharge we purposely did not 
mention the expulsion of a uterine decidua, because we did not wish 
to give the impression that this was a symptom which should be 
counted on. Undoubtedly, when present, it is a feature of great value ; 
but it is very generally a late sign, frequently not appearing until there 
have been several attacks of pain and the tube has aborted or ruptured. 
Very often the cast is not shed until after operation. Taking a series 
of cases reported by different operators, a decidual cast is noted in not 
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more than 30 per cent, of cases. Without doubt the decidua is often 
lost in the discharge, especially at such times as the bowels and 
bladder are evacuated. 

The presence of the ordinary svbjective sympUms of pregnancy j such 
as morning sickness, pain in the breasts, and other mammary changes, 
cannot be relied upon in ectopic pregnancy in the early months, and 
this is why they are placed far down the list of symptoms. Natur- 
ally, if present, they confirm the diagnosis of pregnancy ; but they 
are very often less pronounced in extrauterine than in intrauterine 
gestation. 

Irritation of the bladder^ amounting frequently to dysuria, is a 
common symptom, especially if there is a large sac or collection of 
blood in the pouch of Douglas pushing the cervix forward against the 
bladder. This is referred to in connection with pelvic hjematocele 
(p. 354). Constipation is very frequent, but this is so general with 
women, especially during pregnancy, that it is of no value from a 
diagnostic point of view. Rectal tenesmus is on quite a different footing. 
It will be fully considered in connection with pelvic haematocele, of 
which condition it is an important symptom (p. 355). 

Bimanual Examination. — ^In carrying out this examination in a 
case of suspected ectopic pregnancy, great care must be exercised — a 
gravid sac very readily gives way if roughly handled. Especial care 
must be Uxken when examination is made under an anaesthetic, for, the 
patient being unconscious, there is nothing to warn the examiner of 
the danger from pressing too firmly. 

The sac of an ectopic i)regnancy varies greatly as regards size, 
consistency and position. Its size depends upon the age of the preg- 
nancy, but also not a little upon the amount of intramural haemorrhage 
which has occurred. Besides, sooner or later the sac contracts 
adhesions to the surrounding intestines, ovary, broad ligament, etc., 
and there is thus formed a mass of indefinite outline. The consistency, 
too, is not constant. Theoretically it is soft and elastic, but, as a 
matter of fact, especially after any effusion of blood into the wall of 
the tube, it may feel just as firm as a solid tumour. Pulsation in the 
vaginal fornix over its surface is a feature of some diagnostic import- 
ance ; but in inflammatory conditions of the tubes (salpingitis) 
pulsation is also well marked. Even in early uterine pregnancy it 
may be noted if the body of the uterus is pressed down from above. 
But there is one feature of great importance : the sac is generally 
very tender to the touch. This is a most significant sign. The 
reasons for the extreme pain are overdistension of the tube and the 
intramural haemorrhages. 

The sac in the early weeks is commonly situated to one side and rather 
behind the uterus ; as it increases it very generally extends farther 
backwards and downwards. In so doing it pushes the uterus forwards 
and upwards. Very seldom is the sac found in front of the uterus ; 
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although after intraperitoneal haemorrhage some blood may collect in 
the utero-vesical pouch. When rupture occurs into the broad ligament 
the swelling is distinctly lateral and the uterus markedly pushed over 
towards the opposite side. 

The sac is most difficult to define by palpation in cases in which 
the uterus is backwardly displaced, or the sac is situated far out in 
the ampulla and is closely surrounded by the intestines. In all 
doubtful cases the patient should be examined under anaesthesia. 
As already mentioned, the very greatest caution must be exercised in 
making this examination. Sometimes in this as in many other pelvic 
conditions (p. 114), a bimanual rectal examination is most helpful in 
determining the nature of the swelling. 

Differential Diagnosis. — It occasionally happens, in spite of the 
fact that the clinical history is generally so typical and the physical 
signs so characteristic, that the diagnosis is not as simple in practice, 
and that other conditions may simulate ectopic pregnancy. Most im- 
portant of these are intestinal colic, uterine abortion and retroflexion 
of the gravid uterus. But salpingitis, appendicitis, and tumours of 
the ovary and uterus, especially w^hen associated with intrauterine 
abortion, may resemble very closely ectopic pregnancy — so closely that 
the differential diagnosis is sometimes extremely difficult. 

Uterine Pregnancy with Intestinxil Colic , — ^This particular condition 
has been already considered (p. 349). 

Intrauterine Abortion , — ^The most common mistake is to diag- 
nose uterine abortion when what really exists is an extrauterine 
pregnancy. 

Very frequently this mistake is made ; indeed, in a considerable 
number of cases which come under the specialist’s care the doctor in 
attendance has imagined he was dealing with an incomplete abortion. 
Consequently in all cases of abortion the possibility of extrauterine 
pregnancy should be excluded. This can be done by asking oneself 
the following questions: (1) Is the woman pregnant? (2) Is the 
pregnancy uterine or extrauterine ? (3) If uterine, is the abortion 

threatened, complete or incomplete ? 

We have great sympathy for the family practitioner who overlooks 
an extrauterine pregnancy and mistakes the condition for a threatened 
uterine abortion ; he sees relatively few examples of the former, 
while daily he may encounter the latter condition. In many cases it 
is necessary to anaesthetise the patient before a satisfactory bimanual 
examination is possible, and this should be done if there is the slightest 
suspicion of extrauterine i)regnancy. 

The other mistake of considering the condition extrauterine when 
it is really an intrauterine pregnancy is also occasionally made and 
most commonly where there is a lateral flexion of the uterus. 

Lateral Flexion . — This is often associated with a considerable 
amount of abdominal pain and discomfort. The mistake is specially 
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liable to be made about the twelfth week of pregnancy, when the 
mobility of the body of the uterus is most pronounced. The dis- 
placement, very often due to an implantation of the ovum in one or 
other of the upper angles of the uterus at the entrance of the Fallopian 
tubes, is known as “ Angular Pregnancy ” (p. 361). In some instances 
it is in reality an interstitial pregnancy (p. 344) in which the ovum 
develops towards the uterine cavity. 

Retrodisplacement of Gravid Uterm , — Another displacement which 
may very closely resemble ectopic pregnancy — viz., retrodisplacement 
of the gravid uterus — has been already considered and the differential 
diagnosis described (p. 289). 

In differentiating the two conditions, most careful consideration 
of the anamnesis is essential. With ectopic pregnancy symptoms 
generally develop early ; with retroflexion of the gravid uterus, on 
the other hand, the symptoms develop later and the first symptom is 
dysuria. The physical examination in ectopic pregnancy reveals a 
swelling distinct from the uterus and very tender ; in retroflexion of 
the gravid uterus the enlarged fundus in the pouch of Douglas is con- 
tinuous with the cervix and is not tender. 

Salpingitis . — As we shall see later, salpingitis is generally bilateral 
{p. 1034) and there is a history of old-standing pelvic inflammation. 
Should, however, the salpingitis be limited to one side, the swelling 
connected with it may resemble an ectopic sac. Salpingitis causes 
generally excessive periods and is never associated with amenorrha^a, 
so there is no history of a missed period. The Aschheim-Zondek test 
may be most hel})ful in reaching a correct diagnosis.^ 

Appendicitis . — Occasionally a right-sided ectopic pregnancy may 
very closely resemble appendicitis, and, as a matter of fact, this mistake 
is not infrequent. The most difficult cases are where appendicitis 
complicates an intrauterine pregnancy. In coming to a decision one 
must be influenced by the history, local rigidity and presence or absence 
of a swelling. 

Ovarian Tumour . — ^Thc differential diagnosis between a small 
ovarian cyst and an ectopic pregnancy is seldom difficult, except under 
two conditions : (a) torsion of the ovarian cyst ; (6) a coexisting uterine 
abortion. The symptoms of torsion of the pedicle of an ovarian cyst 
are described elsewhere (p. 1022). In the other condition, where the 
ovarian tumour is complicated by an intrauterine abortion, it is some- 
times impossible to tell the one condition from the other, except on the 
ground that an ovarian cyst is well defined and insensitive, while an 
ectopic sac is less well defined and exquisitely tender. 

Fibromyomu . — The differential diagnosis between ectopic pregnancy 
and a fibromyoma is almost always easy, as a fibromyoma is a hard 
swelling incorporated in the uterus. A mistake may be made if the 

‘ There is a possible fallacy here. If a tubal mole exists and all the chorionic villi are 
dead the Aschheim-Zondek test will be negative. 

23 
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tumour is soft from degeneration (p. 940), and especially if there is a 
coexisting intrauterine abortion. 

(3) The woman suffers from^ a pelvic hcematacele 

When recovery occurs from free peritoneal haemorrhage a “ pelvic 
haematocele ” forms, but it takes time for the blood to gravitate into the 
pouch of Douglas. Generally speaking, only relatively small pelvic 
haematoceles are now encountered, for the condition of ectopic preg- 
nancy is better understood and abdominal section is seldom delayed. 
But thirty or forty years ago gynaecologists frequently encountered large 
effusions, not only filling the pouch of Douglas but extending, round 
the uterus into the utero-vesical pouch and up above the pelvic 
brim (Fig. 115). In these days the patient was admitted to hospital 



profoundly blanched and collapsed, with a subnormal temj)erature and 
rapid, thready pulse. Often she lay 'jn the wards unoperated upon, 
the effused blood being allowed to absorb ; there was frequently a 
slightly febrile temi)erature after the first few days and the patient’s 
complexion became yellow as a result of this slow absorption. But 
we can dismiss such cases, as they are rarely seen tiowadays, and go on 
to consider the relatively small pelvic haunatocele, which is still quite 
commonly encountered. 

On making a vaginal examination shortly after rupture or tubal 
abortion probably nothing is felt, as the effused blood is free in the 
peritoneal cavity. Later, an elastic effusion in the i)ouch of Douglas, 
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and still later, when the blood coagulates, a semi-solid swelling, can be 
made out. It gives a pecidiar mid characteristic sensation to the 
examining fingers ; in some parts it feels hard and in others soft. 
Further, its limits cannot be defined, for it spreads across the pelvis. 
Occasionally, therefore, on bimanual examination, it simulates a 
pelvic cellulitis and peritonitis. But the history of the two conditions 
is so different that they can only be confused if, as sometimes happens, 
the ha3matocele becomes infected — a complication we shall refer to in 
a moment. 

The effusion displaces the uterus a little to the side, and most com- 
monly forwards and upwards against the bladder. Occasionally if the 
blood collects in the utero-vesical pouch, the uterus is found imbedded 
in the effusion or actually })ushed back into a position of retroversion. 

As a rule a j)elvic hasmatocele is not associated with actual pain, but 
there is a feeling of abdominal and pelvic discomfort. After the 
collapse is recovered from, the pulse improves ; but the temperature, 
which was subnormal, may rise slightly above the normal in the course 
of a few days, although this is not so common as in the large hsematoceles 
encountered in former years and already described. 

As the effusion very generally presses the cervix forward against the 
bladder, slight and occasionally })ronounced dysuria is complained of. 
This may throw the unwary off his guard and lead him to suspect that 
he has to deal with an incarcerated retroflexed gravid uterus — the 
differential diagnosis of these conditions has been referred to already 
{p. 2S9), Less frequent, and as a result of pressure on the rectum 
behind, the i)atient may comf^lain of recfAJil teriesymis. This symptom 
is rarely observed unless there is a distinct pelvic hsematocele — it is 
of great significance when present. 

Should the pelvic haBmatocele be seen later, when a considerable 
l)ortion of blood is absorbed, the swelling remaining may simulate an 
ovarian cyst or salpingo-oophoritis, but the history of the case will 
usually clear up matters. 

The most serious complication of pelvic hsematocele is infec- 
tion. Fortunately it is relatively infrequent, and, being localised, 
is seldom so grave as one might expect. Jf of some weeks’ stand- 
ing, it may render the differential diagnosis between ectopic pregnancy 
and salpingitis very difficult ; indeed, in a number of such cases 
the true nature of the condition is only revealed after the abdomen 
is opened. 

(4) Cases in which ectopic pregnancy advances to the later months 

Cases of this type are not very common. With them, as with those 
of the previous groups, the history is of the greatest importance. For 
example, one very generally finds, on questioning the patient, that she 
has passed through Group (2) ; early in the pregnancy she has had 
attacks of pain, faintness, etc. In some cases such discomforts are 
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slight, and may have been forgotten by the patient ; but only very 
occasionally have they been entirely absent. 

As pregnancy progresses and the disturbances referred to pass 
off, the patient may experience certain discomforts which induce her to 
seek medical advice. The discomforts are seldom pronounced and the 
symptoms are often so vague that the medical attendant attributes 
them to the ordinary disturbances so frequently associated with 
pregnancy in the later months. Even the situation of the sac becomes 
very much that of the gravid uterus. Abdominal distension is usually 
more marked on one side than the other, but one sees this in normal 
pregnancy. There is this difference, however : the gravid uterus can 
be pulled over to the middle line, while a large gravid ectopic sac is 
generally fixed. 

Theoretically, the ease with which the foetal parts can be palpated 
in advanced ectopic pregnancy should be of assistance, but we see 
many cases of intrauterine gestation in which this is just as striking. 
In many cases, therefore, the diagnosis of an extrauterine pregnancy in 
the later months is not easy. 

On vaginal examination it will be found that the cervix is not so 
soft and is often displaced slightly. But very frequently the ectopi(.* 
sac is so closely applied to the uterus that it is difficult to distinguish 
the one from the other. Radiography has proved useful in the 
differential diagnosis of this from other pelvic* conditions. 

In the relatively rare cases in which ectopic pregnancy advanc;es 
to term, phenomena occur which are referred to as “ spurious labour.” 
There is severe abdominal pain, slight dilatation of the cervix, and 
often expulsion of the uterine decidua, with a haemorrhagic vaginal 
discharge. The foetus, if alive, gives evidence of distress, its move- 
ments being extremely active ; later they quieten down and (!ease 
altogether. Rupture of the sac very seldom occurs at this stage, 
because it is well supported by the adhesions it has contracjted to the 
surrounding stru ctures . 

After the death of the foetus a variety of changes may occur in the 
sac and its contents. The liquor amnii is absorbed and the sac shrinks, 
so that the abdominal tumour gradually diminishes in size. Such 
shrunken sacs are often retained for years and may be only accidentally 
discovered during an abdominal operation or at a post-mortem 
examination. The feet us may become altered in different ways. 
Most commonly it becomes mummified, when the feetus, membranes 
and placenta become shrivelled up. An adipocerom transformation 
is also described when the tissues of the feetus become altered 
into this soapy-like yellow substance. Calrifiration is yet another 
change. This rarely amounts to more than a deposit of lime in 
the membranes and jffacenta, and a scattered de])osit in the 
feetus. Occasionally, however, the true lithopcpdion results, the super- 
ficial and sometimes the deeper tissues of the fmtiis becoming 
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impregnated with lime salts. This condition shows up well in a 
radiograph. 

Should the sac become infected, and occasionally without infection, 
the disintegrated contents may find an outlet through bowel, vagina, 
abdominal wall, or even bladder. This termination is very rarely 
observed nowadays, but fifty years ago it was not uncommon. 

TREATMENT 

The simplest arrangement is to discuss the treatment of each of the 
groups just described. The actual operative details are considered in 
the gynaecological section of the work (Chapter LIX). 

(1) The Woman is struck down suddenly with Abdominal Pain 
AND Profound Collapse. — In such cases the all-important question 
is : Should one operate no matter how collapsed the patient is ; or 
should one give the patient time to recover from the profound shock ? 
The safer procedure is immediate operation in all cases. If the patient 
is extremely collapsed, the immediate operation adds very little to 
the shock already present, for the operation can be carried through in 
a few minutes and with light general or local anaesthesia. The operation 
consists in removing the sac and all blood-clot. She should he given 
a blood transfusion (p. 564). Jn the event of there being no suitable 
donor the patient’s own blood may be used in this type of case. To 
I pint of blood collected add 5-5 c.c. of a 2*5 per cent, solution of 
sodium (utrate — the mixture at the body temj)erature should be 
filtered through sterilised gauze and run into one of the larger veins. 
If it is impossible to obtain whole blood or serum, 1 or 2 pints of normal 
saline solution underneath the breast or into a vein and into the 
abdominal cavity before it is closed may be given, but it is a poor 
substitute. The j)atient is then put back to bed and the foot of the 
bed raised. If deemed advisable, she is given some brandy by the 
rectum, but we would strongly caution against the danger of over- 
stimulation, a mistake which is very often made. 

(2) The Woman suffers for some time from Abdominal 
Uneasiness and Haemorrhagic Vaginal Discharge. — In this group 
immediate operation is always advisable. 

The operative procedures are very simple. Usually there are slight 
adhesions between the tube and surrounding structure, but these are 
readily broken down, and the sac, be it an aborting tube or a rup- 
tured tube, is removed (Gynaecological Operations, ^^hapter LIX). 
Should the rupture have occurred into the broad ligament and a large 
haematoma exist, the broad ligament should be split open, all blood-clot 
lemoved, and the cavity packed with gauze. The broad ligament is 
then stitched over and the end of the gauze brought out through a 
counter-opening in the vagina. Jt is undesirable, if it can be avoided, 
to bring out the gauze through the abdominal wound, for drainage in 
this direction is unsatisfactory and the abdominal wound is weakened. 

23 A 
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A conservative treatment of the tubes in cases of tubal pregnancy has 
been suggested in recent years by several operators. Some, for example, 
have dilated the abdominal end of the tube and pressed out the ovum ; 
others have split open the tube and shelled out the ovum from its wall. 
In the latter case the wound in the tubal wall is carefully sutured. We 
have tried this treatment on several occasions, sometimes with 
success. In the majority of cases, however, the oozing of blood is so 
continuous and difficult to control that one is afraid to leave the tube 
behind. It must be remembered that, although the distended tube 
gradually returns to the normal, it has not the retractile and contractile 
pro})erties of the puerperal uterus. 

(3) J\a.TTENT SUFFEKS from a PeLVK^ HiEMATOCELE. — All gyilfiC- 
cological surgeons are in favour of operation and opposed to expectant 
treatment as practised in former times. 

If operation is decided upon, either the vaginal or abdominal 
route may be chosen, and there is much to be said for both. 
By the abdominal route all blood-clot can be cleared away, and any 
other unsatisfactory state of tubes, ovaries, or uterus may be 
corrected. The disadvantage of this route is that the haematocele, 
shut off by adhesions between the intestines, is o|)ened into through 
the general abdominal cavity, whereas by opening through the vaginal 
vault the collection of blood can be easily reached and blood-clot 
removed without opening into the general ijeritoneal cavity. 

The abdominal route should be chosen under ordinary cir(‘umstan(ies. 
But for an infected pelvic; haematocele, the vaginal route is safer, as 
with an incision through the posterior fornix of the vagina excellent 
drainage is established (p. 1069). 

(4) EcTorre Pregnancy in the Later Months. — Before describ- 
ing details regarding the ojjerative treatment of such cases, one must 
consider the question as to whether it is ever advisable to delay 
o])erating for the sake of the child. Now, it is never advisable to delay 
operation in cases of ectopic j)regnancy recognised in the early weeks, 
because tubal abortion or rupture is almost sure to occur. But in 
the later weeks rupture very rarely happens ; consequently, delay is 
permissible, jnovided the patient is ])laced under such (londitions that 
immediate operation can be performed should this become necessary. 
There are many cases now on record in which a living healthy child 
has been secured. If the fmtus is dead, delay, of course, is purposeless. 

The chief difficulty in operating upon cases of advanced extra- 
uterine pregnancy is the treatment of the placenta. There is never any 
difficulty in opening into the sac or in removing the foetus, but there 
may be considerable difficulty in dealing with the sac, and especially 
with the placenta. The ideal treatment is to remove the sac entire — 
foetus, i)lacenta and membranes. This is generally simple if the child 
has been dead for some time, as a “ dead ” placenta is easily stripped 
off, and any little bleeding that occurs can be readily controlled. But 
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the site of a living ” placenta may bleed very freely when the latter 
is separated, because the site, being usually on cellular tissue, is non- 
contractile. Besides, in the process of separation, if the placenta is 
attached to the mesentery, serious injury may be done to the blood 
supply of a portion of the intestines. In recent years the successes 
attending immediate removal of the '' living ” placenta have been 
increasing in number. Occasionally the arterial blood supply may be 
cut off by ligating the ovarian and uterine vessels before proceeding 
to separation. In other cases, separation of the sac hy degrees and 
(carefully ‘‘ under stitching ” bleeding points has proved successful. 
Sometimes the haemorrhage from the raw placental site has been so 
great as to necessitate compressing the aorta until the bleeding was 
controlled. Recourse has been had to gauze packing in some desperate 
(^ases, but rarely is this effective unless the placenta site is situated in 
the pelvis and the gauze can be jammed against the pelvic wall. One 
end of the gauze should be brought out into the vagina if possible. 

Closing the abdominal woumf and leamng the placeyita to take care 
of Itself has proved satisfactory and is a good alternative if the operator 
anticipates severe bleedi ng from detaching the placenta. The cord should 
be tied close to the placenta. The sac should not be drained ; but any 
])ortions of the sac wall which can be easily detached should be removed. 

PREGNANCY IN A RUDIMENTARY HORN 

This malformation and some of the disturbances it may produce 
have been referred to elsewhere (p. 102). Here, however, we must 
discuss the gravid rudimentary horn, because clinically it resembles 
ectopic ])regnancy in many details. As the illustration (Fig. 116) 
indicates, the connection between the two horns is by a fibromuscular 
band of from 2 to 5 cm. This band is usually attached to the normal 
horn about the level of the internal os, although its low^er margin may 
be as low as the os externum. In the great majority of cases no 
canal is present, and generally if 
it exists it is incomplete. As there 
is so seldom a canal, impregnation 
must o(^cur by the spermatozoa 
l)assing through the normal half of 
the uterus and tube, and impreg- 
nating an ovum which has been 
shed from the ovary connected with 
the rudimentary horn. In some 
few cases, however, the ovum has 
come from the other ovary, as the 
corpus luteum has been observed 
in the ovary connected with the 
normal horn. The fertilised ovum then passes into the rudimentary 
horn and develops there. 
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Fio. 116. — Pregnancy in a Rudimentary 
Horn. Note stalk of Horn is not 
canalised. 
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The course of pregnancy in a rudimentary horn varies. In a large 
proportion of cases rupture occurs because of the poorly developed 
musculature. The fourth or fifth month is the most usual time for 
this occurrence, but in a number of cases it takes place earlier, and in 
a few even later. Cases have been recorded in which the pregnancy 
had advanced to term. The time of rupture depends largely on the 
state of development of the rudimentary horn. 

In the cases in which rupture occurs it will be found that the clinical 
features sometimes resemble those found in ectopic pregnancy (described 
under Group (2)) — recurrent attacks of abdominal pain, tenderness, 
faintings, vaginal discharge, and expulsion of a decidua from the 
normal uterine horn. In others the rupture and collapse occur suddenly 
without any premonitory symptoms, such cases being comparable to 
those belonging to Group (1) (Fig. 117). 

Where the pregnancy continues to term, a spurious labour occurs 
and the foetus dies. A foetus retained after its death may undergo 
all the changes already described in connection with extrauterine 
pregnancy which has advanced to the later months. 

It is comparatively seldom that a gravid rudimentary horn is 
diagnosed before the abdomen is opened. Tubal pregnancy is the 
usual diagnosis. But in a few cases it has been recognised before 
operation. The relative position of the two round ligaments and 
the separation of the tumour from the uterus arc important features, 
especially in the early months ; but as ])regnaiu*y advances the sac 
becomes so large that these landmarks are difficailt to distinguish. 
Later in pregnancy, when the gravid horn is of large size, the latter 
may be mistaken for the normal uterus and the non-gravid normal 

horn for a myoma or an ovarian 
tumour. 

Of the rare complications which 
are associated with a gravid rudi- 
mentary horn mention may be 
made of torsion, and prolajjse into 
the ])ouch of Douglas. These 
rare occurreiuies lead to very 
complicated conditions often 
difficult to diagnose and unravel 
until the abdomen is opene(h 
The treatment is to remove 
the gravid horn and leave the 
normal half. In a number of 
cases normal pregnancy and labour have followed at a later date in 
the horn left — e.g. in the case here illustrated (Fig. 117). In most 
eases the removal of the gravid horn is not difficult. The ovarian 
vessels are ligated in the infundibulopelvic ligament, and then the 
band connecting the horn with the other half of the uterus is secured 



Fig. 117. — Rupture of a Gravid Rudimentary 
Horn. 
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Special care must be taken in ligating the latter, for there may be 
very free bleeding if it is not carefully tied. Sometimes adhesions to 
the suiTounding structures exist, so that considerable difBculty may 
be experienced in se])arating them and in securing all the bleeding points. 

It may occasionally happen that the association of the sac and the 
other horn of the uterus is so intimate that hysterectomy of both horns 
is deemed advisable. 


ANGULAR PREGNANCY 

The writer would stress the fact that angular pregnancy is a 
definite clinical entity and a most interesting condition. 

Angular pregnancy is that particular variety in which the 
' zygote becomes implanted in the angle or cornu of the uterus. 
The exact implantation site would appear to be either directly over 
the tubal opening or just external to that opening in the commencement 
of the interstitial portion of the tube. The condition is quite distinct 
from the typical interstitial variety of ectopic pregnancy (p. 344), for 
the ovum develojis not in substantia uteri but towards the uterine 
cavity. The term angular ” (Fr. angulaire, Gr. tubenecken) has l>een 
apj)lied in order to distinguish it from “ interstitial pregnancy on 
the one hand and “ cornual ’’ pregnancy on the other hand, as the 
latter term is very generally used to describe a pregnancy in the horn 
of a uterus bicornis (p. 102). 

The clinical features of this condition are (1) severe pain, (2) lateral 
distension of the uterus on the affected side, (3) tendency to abortion. 
In a number of cases the placenta is retained and difficult to remove, 
as it is held u]) in the sacculation at the uterine angle. 

PREGNANCY IN A UTERINE DIVERTICULUM 

The origins of uterine diverticula have been referred to already 
(p. 103). Such diverticula are very^ rare, and pregnancy in one still 
more so. The latter condition may closely resemble pregnancy in 
the interstitial {)ortion of the tube (p. 344), or Angular Pregnancy 
(referred to above). Some anomalous examples of rupture of the 
uterus during pregnancy are probably due to imbedding of the ovum 
in a diverticulum. 




PART IV 

NORMAL LABOUR 



V'p'per CojtiniciUe Wall. 



Fin. 118.— Illustrating the Wall of tho ParturJont Canal in tlio Second 
Stage of Labour. The subject died suddenly. A eomplcU*. length of t-h(‘ 
wall was pinned to a board to prevent shrinkag(» during preservation. 
This portion was used for teaching purposes. 


CHAPTER XVIII 


THE FACTORS OF LABOUR 

The Passenger — The Passage — The Powers 

T he factors concerned in labour arc : (1) The Passenger — ^the 
fectus - -placenta and membranes. (11) The Passage. (Ill) The 
Powers or Forces -the uterine contractions, and the auxiliary 
forces that aid in the expulsion of the child. 

1. THE PASSENGER— THE FfflTUS 

The full-time foetus measures 20 inches (50 cm.) in length, but in the 
uterus it lies with its legs, arms and head flexed. The term applied 
to the relative position of the fmtal parts to one another is the attUvde. 
The normal attitude of the foetus in utero is therefore one of universal 
flexion. In this attitude the length of the full-time fmtusis 10 inches 
(25 cm.). 

The body of the child is veiy compressible and the limbs readily 
undergo any slight displacement required to render the delivery of the 
body easier. The body itself can bend freely in almost any direction 
demanded for its easier descent during labour. 

The Foetal Skull.— In the great majority of cases (0(5 per cent.) the 
child is born head first, and, as it is the most difficult part to dehver 
under ordinary conditions, it follows that when the head is free of the 
maternal passage the rest of the birth is easy. For these reasons a 
careful study of the fcetal skull is necessary as an introduction to the 
consideration of labour. 

From an obstetrical ])oint of view the head may be divided into the 
base, the face, and the vault. The base is composed of bones which at 
birth are firmly joined together. It is the most incompressible part, 
and its solidity protects the medulla against the shearing strains to 
which the vertex is subjected during labour. The facial bones also are 
firmly united at birth, and any change which occurs in this part of the 
head affects the soft tissues only. Certain terms /are apjflied to 
particular areas of the foetal head, (a) Sinciput, the area from the 
anterior fontanelle to the root of the nose ; (b) Vertex, area from 
the anterior fontanelle to the jwsterior fontanelle ; (c) Occiput area 
from the posterior fontanelle to the foramen magnum (Fig. 119). 

The bones comprising the vault are at birth incompletely ossified, 
and although their central parts are ossified, their edges are 
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membranous and are separated from one another by the bridging sutures 
of soft tissue. This fact is of great importance in labour, for it allows of 
a considerable overlapping of the bones and a corresponding diminution 
of the size of the head — this process is called moulding of the foetal 
head. The interior bulk of the head is diminished under these cir- 
cumstances by the fact that the pressure on the outside drives a certain 
amount of the cerebro-spinal fluid and blood from the cranial cavity 
to other parts of the body. Moulding is a factor of great importance 
in labour, as it renders easier the passage of the head through the 
maternal canal. In the most common mode of delivery the moulding 
is such that the occipital and frontal bones are driven under the parietals 
and one of the parietals is driven under the other, depending upon the 
position of the head. 

Bones forming the Fa?/ ft. - These are the two parietals and the 
upper parts of the frontal, temporal and occipital bones. At birth 
the frontal bone is divided into lateral halves. 

Sutures, — These are : (1) Frontal — between the halves of the frontal 
bone. (2) Sagittal — between the tw'o parietal bones. (3) Coronal — 
between the frontal- and parietal bones. (4) Lambdoidal — between the 
occipital and parietal bones. (5) Temporal — between the temporal 
and parietal bones. 

Fo7itaneMes. — These are the spaces formed between the angles of 
the bones at the point of junction of the various sutures. The anterior 
fontanelle or bregma is at the junc,tion of the frontal, sagittal and 
coronal sutures. It is a comparatively large lozenge-shaped space, the 
anterior angle being long and acute. It has four sutures running into 
it. These characteristics make it easy of recognition during labour. 
The posterior fontanelle is at the junction of the sagittal and lambdoidal 
sutures. It is small (during labour it is usually obliterated) and it has 
three sutures entering it (Fig. 119). There are two lateral font a nelJes on 
each side, the anterior and the posterior, lying respectively at the ends 
of the coronal and lambdoidal sutures. 

The anterior fontanelle or bregma and the ])osterior fontanelle are 
of great importance, for their recognition during labour by the 
examining finger provides an index of the position of the head 
in the maternal passages. The lateral fontanelles have no obstetrical 
importance. 

Diameters of the Foetal Skull.— The measurements of the following 
cranial diameters are of importance (Fig. 119) 

1. Occipito-mental — from the j>osterior fontanelle to the ti]) of the 
chin. 5l inches (13 cm.). 

2. Occipito-frontal — ^from the root of the nose (glabella) to the 
posterior fontanelle. 4J inches (11*2 cm.). 

3. Biparietal — between the parietal eminences. 3| inches (8*7 cm.). 

4. Fronto-mental — from the chin to the level of the frontal eminences. 
3^ inches (8*7 cm.). 
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5. Suboccipito-bregmatic — from the centre of the anterior fontanelle 
to midway between the occipital protuberance and the foramen 
magnum. 3| inches (9-3 cm.). 

ttecuMFERENCES. — The circumferences are approximately three 
times the length of the corresponding diameters : — 

1. Occipito-mental — round a plane passing through the posterior 
fontanelle and the tip of the chin. 18 inches (45 cm.). 

2. Occipito-frontal — round a plane passing through the posterior 
fontanelle and the frontal eminences. 14 inches (35 cm.). 

3. Suboccipito-bregmatic — round a plane passing through the centre 
of the bregma and a point midway between the occipital protuberance 
and the foramen magnum. 11^ inches (28*7 cm.). 




Fio. 119. — Diameters of Fcetal Head. 


Movements of the Head.- - The mobility of the foetal head on the trunk 
is a matter of great moment during labour. It enables the head to 
a(laj)t itself best to the position in the pelvis in which it happens 
to be at any one moment. The changes are imposed on it, firstly, by 
the driving force of the uterine contractions from above, and secondly, 
by the changing shape of the ])elvis as descent takes place. The mean- 
ing of these phenomena will become apparent in the chapter devoted 
to the mechanism of labour. 

The head can undergo flexion till the chin is pressed hard against 
the chest and extension till the occiput touches the back. In addition 
a considerable degree of lateral flexion is possible. It can rotate safely 
through a quarter of a circle (90°) and in some cases rotation or torsion 
beyond this apparently occurs without injury to the cerebro -vertebral 
articulation. We have definite evidence of this from radiographs taken 
during labour. 
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IT. THE PASSAGE 

The general anatomy of the bony pelvis and of the soft structures 
of the birth canal — ^the uterus, vagina and the pelvic floor — have been 
described in Chapters I and II. The changes which these undergo 
during pregnancy have been noted in Chapter VI (pp. 121-125). Here 
fall to be considered the changes in the birth canal that occur during 
the process of labour. This subject has been very fully investigated 
by means of frozen sections made on women who have died during the 
later weeks of pregnancy or during labour. “ The Anatomy of Labour,” 
by Freeland Barbour,^ is the best monograph on the subject in the 
English language. 

Changes in Soft Structures of Birth Canal. — During labour the uteiois 
exhibits two complementary processes — Contraction and Retraction. 
The nature of uterine contra cMoft is considered in a later paragraph. 

Retraction consists of a gradual permanent shortening of the upper 
segment ” of the uterus as labour progresses, so that between the pains 
the diminution in the length caused by the contractions does not 
completely pass off. The natural and inevitable shortening of the 
retracting womb in the early stages of labour must, therefore, be to 
cause a dragging upwards or shortening of the ‘‘ uppe^r segment ” and an 
increase in the vertical length of the “ lower segment ” (Figs. 118, 119). 
The cervix being fixed by the paracervical tissue is only very slightly 
altered in position —there is little if any dragging of the dilated cervix 
over the foetal head. In addition there results a gradual uprinn^ 
of the bladder into the abdomen during the first stage of labour. The 
bladder is pulled up and the utero-vesical pouch is raised. Eventually 
a large part of the organ lies above the pubes. Let us explain these 
changes in gi’eater detail. 

During labour the womb becomes divided into two distinct 
portions, an upper retracting and thickening portion and a lower 
dilating and thinning ])ortion or lower uterine segment (Fig. 120). 
The distinction between these two uterine segments becomes S2)ecially 
pronounced when labour is well advanced, though there is a certain 
demarcation present even in the latter months of J)regnan(^y (p. 125). 
The difference is founded on the fact that the u})[)er segment is the 
more muscular part, whilst the lower t?egment is less muscular and more 
fibrous. When viewed from within a more or less circular ridge runs 
round the uterus, indicating the abrupt line of demarcation between 
the segments. This retracjtion ring, or Bandl’s ring, as it is called, 
is formed by the lower margin of the thickened muscle above and is 
exaggerated by the bulging of the lower segment immediately below 
it (Figs. 118, 120). The more the lower segment stretches the more 
marked the retraction ring becomes and the higher up it rises. In cases 

^ Freeland Barbour, A. H., Atlas of the Anatomy of Labour Exhibited in Frozen 
Sections, Edinburgh (1896). 
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of obstructed labour the ring may be visible as a ridge crossing the 
abdomen and rising higher and higher with the progressive thinning 
out of the lower segment. Such an appearance denotes the imminence 
of uterine rupture, which when it occurs naturally takes place through 
the attenuated lower segment (p. 599). 

The demarcation of lower segment from the fully dilated cervix 
is not so well defined, although in frozen sections at this stage there 
is a ridge marking the internal os which is the boundary line of this 
area. Until recent years the area of the uterus from which the 



Upper 

Settmeiit, 


I.ower Segment 
I'ervix 


Fig. 120 — l^arturient Canal before Labour begins. At this 
stage the “lower segment” is seldom so deep or long 
vi*rtically as here shown. 


“ lower uterine segment ” arose was much debated — some maintained 
that it arose from the lower part of the uterine body, others that 
it was formed entirely of stretched-out cervix. To-day, however, as 
already pointed out, there is consensus of opinion that it is derived 
from the special area known as the isthmus (p. 21). 

Dilatation of the Cervix and Formation of Bag of W&ters. — At the 
beginning of labour the cervix is closed (Fig. 121), though in a 
multigravida a certain degree of opening of the upper part of the 
cervical canal or “ shortening ” may be present before labour starts — 
in some the cervix is so soft and flaccid that the external os itself may 
admit one or even two fingers. In a primigravida the cervix remains 
closed throughout till labour starts. 
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To begin with, the membranes (amnion and chorion) bridge across 
the internal os loosely, but with each pain the uterine pressure rises 
and the lower portion of the membranes tends to push through and 
dilate the internal os. As the os dilates, the lower pole of the membranes 
I)oints through into the upper part of the cervical canal as the bag 
OF WATERS (Figs. 121, 122). The bag of waters, so Jong as it remains 
intact, forms a fluid wedge that is forced more and more down with 
the succeeding uterine contractions, and in this ideal manner the 
cervix is dilated. Eventually it can be felt as a tight cone which 
bulges tlirough the external os with each pain. Entering into the 
formation of the bag is some of the thinned-out decidua of the lower 
uterine segment, for as the membranes stretch and descend they must 
tear away to a corresponding extent from the uterine wall. This 
separation of the membranes early in labour is the origin of the slight 
bleeding or show which may occur then. 

As the result of the influences mentioned above, the cervix, then, 



Fio. 121. — I’rocosR of Obliteration or “ Takings I'p” of Cervix by wbieh its canal 
becomes eontinnouR with the lower uterine segmemt. 


is gradually dilated. The internal os first opens, and then the canal 
expands from above downwards. This j)rocess is called shortening or 
taking up of the cervix, for, as the up])er part becomes opened out, 
it merges or is “ taken up into the lower uterine segment. It is 
then unrecognisable by the examining fingers, which get the impression 
that the cervix is becoming shorter. 

Eventually the whole cervix is “ taken up ” and the external os 
begins to oi)en. The cervix throughout its length now lies flush against 
the bag of waters or the head of the child, and the thinned-out 
margin of the external os is felt below. In a primigravida this margin 
may be resistant and knife-like to feel during a pain (Fig. 122). 

With each succeeding pain the os opens gradually more and more 
until dilatation is sufficient to allow of the passage of the head into the 
vagina. This is the stage of full dilatation and, as we shall see, it 
ushers in the second stage of labour. When fully dilated the cervix 
has a diameter of 4 inches (10 cm.). 

For convenience the dilatation of os externum as labour progresses 
is compared to the sizes of coins — thus the cervix is said to be dilated 
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to the size of a threepenny piece, a sixpence, a shilling, half a crown, 
and so on. Commonly, also, the cervix is said to admit so many fingers 
— one, two, or more, as the case may be. 

With the opening up of the cervix the bag of waters descends more 
and more, followed by the head. The bag may pout as a fairly large 
spherical or rounded swelling into the vagina, becoming tense with 
each pain as the intrauterine pressure rises. The head at this stage may 
appear to recede, but this only happens if it is not fixed in the pelvic 
inlet. Eventually, when dilatation is complete, or sometimes before, 
the bag ruptures at the height of a pain, allowing the escape of the 
forewaters — i.e. the liquor amnii which occupies the bag and which 
therefore lies below the advancing head. In a normal case the head 
lias by this time passed into the pelvis and is closely grasped by the 
cervix. The cervical canal is plugged by the head and the bulk of the 
liquor amnii is retained in the uterus. It is not, as a matter of fact, 
till the end of labour that the I’etained liquor amnii, termed residual 
waters, escapes as a gush after the dehvery of the child’s body. 



Fig. 122. — Dilatation of Os Externum. 


If for any reason the presenting part of the foetus does not descend 
readil\^ into the pelvis with the progress of labour, the waters are not 
held back by the plugging action of the foetus. In these cases, with 
each succeeding pain, the bag of membranes is pushed through farther 
and farther into the vagina, where it projects as ji large sausage-shaped 
or conical swelling. The discovery of this phenomenon should always 
rouse in the mind of the attendant that there is something amiss. It 
is a common condition, as we shall see, in cases of pelvic deformity, 
in breech presentation, and in other malpresentations. As the 
unduly dilated bag is forced farther and farther down, it is unsupported 
and it receives the full force of the intrauterine pressure during a pain. 
The result is, therefore, premature rupture of the bag of waters. This 
may cause delay, because the wedge-like, dilating action of the bag is 
removed too early in labour. Such labours are called “ dry ” because 
the waters usually drain away completely early in labour. In some 
instances, especially in abnormal presentations, the membranes may 
rupture before the actual commencement of labour. 

Sometimes, even during an otherwise normal labour, the membranes 
are so thick that the bag does not rupture spontaneously even after 
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full dilatation of the cervix. Tn such cases of dela^yed rupture the bag 
of membranes has to be perforated artificially by a sharp-pointed 
instrument. Very occasionally, when the labour is very rapid or when 
the patient has no proper medical supervision, the child is born com- 
pletely enclosed in the membranes. It is then said to be born with a 
caul,” a happening wliich in the minds of the laity is still occasionally 
supposed to augur good luck for the newborn child ; amongst seafaring 
people there are still some who believe that the possession of a dried 
“ caul ” is a protection against disowning. 



Upper Segment 
(Itetracted and 
thick-wulled) 


Ba lull’s Bing 

Lower Segment 
(Expanded and 
thln-vvall(*d) 

Ceivix fully 
dilated 


Fig. 123, — Parturient Canal at End of Second Stage. 

Here is seen the. retracted upper segment, increase in depth of lower 
segment, a fully dilated cervix, and a vagina distended by child’s head 
wdiieh has r(*aehed the outlet. 


The vagina is dilated as the child is driven farther and farther 
down by the contracting and retracting uterus. The mode of dilatation 
of the vaginal outlet and the perineum arc more appropriately described 
under “ The Phenomena of Labour.” 


in. THE POWERS— THE FORCES OF LABOUR 

The powers that determine the descent and expulsion of the child 
are : (1) Primary, and (2) Secondary or Auxiliary. 

(1) The Primary Powers. — These are the contractions of the uterus 
and are far the more important. 
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The uterine contractions or “pains” that usher in labour correspond 
in their nature to the intermittent contractions of the womb that occur 
during the whole of pregnancy, and that occur to some extent even 
in the non-pregnant organ. At these times the contractions are 
painless, and the woman is unaware of their presence. The contractions 
of labour are painful, the pain being most evident during the height 
of the contraction. The pain starts in the lumbo-sacral region and 
comes round to the front and down the thighs. The pain is due partly 
to the uterine spasm and partly to the stretching of the cervix and the 
vagina as these canals dilate. It may also, to some degree, be due to 
pressure on the pelvic nerves by the descending head. 

The amount of pain felt varies greatly in different women. In some 
it is an almost intolerable agony even from the earliest stage of 
labour, whilst other women may almost complete their labour without 
much discomfort. Some women have no pain whatever in the first 
stage. 

The uterine pains are rhythmic, the intervals between them gradu- 
ally diminishing from ten to fifteen minutes at the beginning to one 
minute or less towards the end of labour. Sometimes, especially in 
the early stages of labour, the pains are irregular in time, and it not 
infrequently happens that after persisting for an hour or so they 
disappear for a time. The individual pains have a gradually increas- 
ing intensity, and have periods of increment, acme, and decrement, the 
whole ])rocess occupying thirty seconds or less. Moreover, as labour 
jjrogresses, the intensity of the succeeding pains increases. To begin 
with they may be barely perceptible, whilst towards the end of 
the second stage of labour they may be extremely painful, causing the 
patient to cry out or scream in agony. Different women vary in the 
way they react to the pains. A nervous, highly strung woman may 
shout in such an uncontrolled manner as to alarm those about her, 
whilst the phlegmatic or self-disciplined woman, who may be suffering 
as acutely, only reveals this suffering in the tenseness of her facial 
expression. It is said that women of high civilisation suffer more 
during the pangs of labour than their less civilised sisters. 

I'hc intermittent character of the pains has a twofold result. It 
prevents undue exhaustion of the mother. But even more important 
than this is the fact that during the height of the spasm the uterus is 
so tightly contracted that the placental circulation is interfered with, 
if not entirely suspended. A long-continued spasm would thus seriously 
impair the circulation of the child and might even cause a fatal issue, 
a result that may attend the injudicious use of uterine stimulants — 
e.gr. ergot and pituitary extract. 

The uterine contractions are involuntary. They may be present 
in coma, narcosis or paraplegia. Whilst this is so they may be in- 
fluenced by emotion, such as fright, or by reflex causes, such as an over- 
distension of the bladder or a loaded rectum. Influences of the kind 
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just mentioned, if they affect the pains, do this rather in the direction 
of inhibition than of stimulation, although a sudden shock or the 
reflex effect of a strong purge may initiate labour pains. 

The actual contractions are said to be peristaltic, the waves 
passing along the womb from fundus to cervix. The rate of the 
wave is so rapid that it cannot be observed by the ordinary methods 
of examination. 

The pains just described are often called true labour pains to 
distinguish them from false or spurious pains, which are felt mostly 
in the abdomen, vary greatly in their site, intensity and periodicity, 
and, moreover, have no effect in causing dilatation of the cervix. 8uch 
spurious pains are generally removed by treating the cause — e.g. by 
emptying the bladder or bowel. They are often troublesome in a 
nervous patient, and may cause so much discomfort and disturb her 
sleep to such an extent as to necessitate the administration of opium 
or morphia. 

(2) The Secondary or Auxiliary Powers. — They are supplied chiefly 
by the contraction of the abdominal muscles which during the second 
stage of labour play a considerable part in driving the head down. 
The action of these muscles is almost entirely involuntary. During 
the height of a uterine pain the woman makes forcible expiratory 
efforts, or '' bearing down,” to aid the uterus. These become more 
and more forceful as the presenting i)art is driven against the pelvic 
floor. If these “ bearing down ” efforts are made before the presenting 
part has reached the pelvic floor they are quite fufcile, and only tire 
the patient unnecessarily (p. 403). 

The muscle wall of the vagina ]flays but a meagre part in exjmlsion. 

The muscles of the pelvic floor play an indirect part in aiding the 
mechanism of labour. It is obvious that their contraction will impede 
the progress of the head. With the passing off of the intermittent 
expulsive efforts of the womb they tend to drive the head back into 
the pelvis. This up and down movement has the effect of gradually 
stretching the pelvic floor. The child, as we shall see, is born by a 
resultant of the forces driving the head downwards and the resistance 
of the perineum directing it upwards and forwards. 

Gravity in ancient days was believed to play an important role in the 
descent of the child. Whilst the patient is walking about in the first 
stage of labour, the weight of the child may have some influence, but 
it must be very slight. 

Effects of Uterine Contractions. — During a true jjain the uterus 
becomes harder and the fundus comes forward till the longitudinal 
axis of the uterus lies approximately in the axis of the brim. In 
addition, as labour advances, the lower uterine segment and the cervix 
become stretched and dilated. 

It has been pointed out above that during a pain the uterus becomes 
hard and the vessels carrying blood to the placenta become closed, so 
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that the placental circulation is suspended during the height of a pain. 
The effect of this on the foetus is seen in the skewing of the fodal heart. 
During a pain there are, also, usually some well-marked general 
phenomena to be observed in the mother. The arterial pressure is 
raised and the pulse is quickened. During the height of the pain the 
respirations are slower or suspended for a few seconds during the 
extreme bearing-down efforts. These efforts involve an enormous 
expenditure of energy ; hence the importance of supplying the 
parturient with sugar and starches to combat the tendency to 
pronounced acidosis (p. 403). 



CHAPTER XIX 


THE PHENOMENA OF LABOUR 

Premonitory Stage — First Stage — Second Stage — Third Stage. 

T he (JrtUHCS of the onset of labour have been discussed in an 
earlier cha})ter (p. 184). Labour is divided into three stages as 
follows : (1) Stage of Dilatation, from the commencement of 
labour to the full dilatation of the cervix ; (2) Stage of Expulsion, 
from full dilatation of the cervix to complete expulsion of the child 
from the vagina ; (3) Stage of Placental Separation and Expulsion- 
i.e. from the time when the child is expelled to the time when the 
placenta is expelled. Besides these three stages a Premonitory Stage 
is often referred to. 

Premonitory Stage.- This is of variable duration, the features 
which characterise it appearing several days or a week or two before 
labour. Very commonly about a fortnight before labour the woman 
experiences the sensation of '' lightening.” This jihenomenon is due 
to a sinking of the uterus to a lower level. Discomfort she may have 
had in breathing due to the pressure of the womb on the diaphragm may 
disappear. On the other hand, pressure on th(‘ bladder with frequency 
of micturition may be aggravated, and there may be greater difficmlty 
in walking as a result of relaxation in the joints of the pelvis (p. 121). 

In a primigravida one important effecit of the sinking of the womb is 
that the head of the child passes into the brim, unless there is any dis- 
proportion between it and the pelvis — it becomes fixed or engaged.” 
In multigravida^ on the other hand, engagement does not usually occur 
till labour commences and sometimes not until it is well advanced. 

In many cases, especially in multigravidso, the upper part of the 
cervix becomes “ taken u]) ” in the latter weeks — i.e. the cervical 
canal is obliterated from the internal ©s downwards {vide p. 370). 

In addition to these changes a progressive softening of the vaginal 
walls and the vulva occurs and there is usually an increase in the vaginal 
discharge. Relaxation of pelvic joints also occurs (p. 121). 

First Stage. — This is the stage lasting from the commencement of 
labour to full dilatation of the cervix. The commencement of labour 
is indicated by (1) the development of rhythmic uterine contractions ; 
(2) dilatation of the os externum ; and (3) the escape of a blood-stained 
discharge termed “ the show.” 

The anatomical changes in the uterus and the cervix during the 

370 



THE PHENOMENA OF LABOUR 


377 


first stage, the mode of formation of the bag of membranes, and the 
other phenomena which belong to the first stage, have been described 
in the preceding chapter. 

The rapidity with which the cervix dilates varies greatly in different 
cases and depends, in the first place, on the strength and frequency of 
the uterine efforts, and, in the second place, on the rigidity of the 
cervical tissues — these conditions vary greatly in different women. 
Other things being equal, dilatation is slower with the more rigid cervix 
of the primif)ara than with the softer, more dilatable parts of the 
multipara. The time required for complete dilatation varies greatly. 
Ill a primipara the average is fourteen hours ; but in a multipara it 
may be very much shorter. 




Second Stage. — This lasts from full dilatation of the cervix to 
expulsion of the child. Rupture of the membranes usually occurs 
when the dilatation is complete or nearly so. Thereafter there may 
be an interval during which the pains cease. This respite is only short, 
for the pains soon recur with redoubled force and greater frequency, 
and now, for the first time, the patient has a distinct sensation of 
“ bearing down ” due to pressure on the pelvic floor. The patient 
can be seen and heard to be making forcible expulsive efforts at the 
height of the pains, and from this and the evident increase in the severity 
of the pains one can usually tell, even without an examination of the 
])atient, that the second stage has been reached. 

The child is now forced down by direct pressure of the uterine 
walls. During its descent it executes a series of movements which 
will be described under The Mechanism of Labour.” The descending 
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head dilates the vaginal walls from above downward, and is grasped 
firmly all around by these walls. The lowermost part of the head is, 
however, free from pressure, and on this area an mdematous swelling 
.forms which enlarges its site with the changing movements of the 


/ Clitoris 



Fig. 126 — Dissection of Pelvic Floor when fully distended 
durin^jj parturition (crowning). 


head. This is the ca^mt succexlaneum. It is due to a transudation of 
fluid from the vessels of the scalj), and forms only on the heMcls of living 
children. It comes up for description more apjiropriately under “ The 
Mechanism of Labour.” 

The head eventually presses downwards on the pelvic floor, which 



becomes bulged in front of it (Fig. 127). The x)erineum becomes 
stretched out more and more over the advancing head, the anterior 
margin of the anus is pulled forward, exjiosing a D -shaped area of the 
anterior wall of the bowel. The head appears at the vulvar orifice, 
which becomes more and more dilated, until the greatest circumference 
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of the head escapes ; this is called crtmnmg of the head. The 
vulvar orifice now retracts over the remainder of the head (Fig. 125), 
the shoulders escape and the trunk quickly follows, along with the 
‘‘ residual waters.’' There is usually little or no bleeding because the 
placenta is still adherent. 

During the emergence of the head the fourchette in a primipara 
is usually torn, and the broad shoulders may enlarge this tear. 

After the head of the child escapes, but not till then, the fundus of 
the uterus sinks down, and it sinks progressively lower as the trunk 
escapes. The reason why the fundus does not sink until the head is 
born is because the child’s trunk becomes straightened out as the 
uterine wall is brought into direct contact with it after the membranes 
rupture. This sinking of the uterus is due to the retraction of the 
uterine muscle, so that at the end of the second stage of labour the 
uterine cavity has shrunken from a space large enough to hold child, 
])lacenta and waters to one just big enough to hold the placenta. 

Immediately after its birth the child should cry lustily. 

The duration of the second stage is about forty to sixty minutes 
in a multipara and about two and a half hours in a primipara. 

Third Stage. — This is the stage of separation and expulsion of the 
])lacenta. The uterine fundus at the beginning of this stage is at the 
level of the umbilicus and the uterus is a broad and globular structure. 
After the birth of the child a period of quiescence sets in, lasting for 
some minutes -very often ten to fifteen minutes - -during which the 
pains or contractions are sus})ended. Thereafter they recommence 
and, in a normal case, separation of the placenta begins, and continues 
gradually. 

When sejiaration is complete the placenta slips into the “lower 
uterine segment ” (Fig. 12S), marked by a slight rise of the fundus ; the 
lower part of the uterus is felt to become broader. The placenta then 
passes into the vagina. As the placenta descends, more and more of the 
cord ])asses out of the vagina. The placenta then escapes completely, 
dragging the membranes after it. After expulsion of the placenta, 
the fundus sinks down at first and then it rises a little higher. With 
the escape of the placenta it continues retractefl and at intervals 
becomes firndy contracted like a “ cricket-ball.” 

The actual manner in which the separation of the placenta from the 
uterine wall takes ])lace has been a topic of many discussions. There 
are three processes which, acting individually or in combination, cause 
the separation : (1) Diminution of the placental site as the womb 
retracts. If this diminution be greater in proportion to the lessening 
size of the placenta as a result of its being squeezed and of its blood 
being forced out of it, there must be a tearing through of the placental 
attachments. (2) The alternate contractions and relaxations of the 
uterus, which tend also to loosen the attachments. (3) Haemorrhage 
between the placenta and the uterine wall {retroplacental hcematorna). 
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The placenta usually escapes edge first, though in some cases it may 
escape doubled up with the amniotic surface first, like an umbrella turned 
inside out (Fig. 128). This is the natural process in cases where there 
is a large retroplacental ha3matoma, where the placenta was attached 
to the fundus and in cases where traction is made on the umbilical cord. 



Fid. J2S. —Third Stage. Placenta in Lower Uterine 
Segment. 

Note fleseeiit. of placenta has broiiglit ligature on cord 
farther away from vaginal orifice, anil distension and 
widening of the lower segment referred to in text. 

The separation of the placenta from the uterine wall entails the 
tearing across of many large vessels wdiosc 0)k1s are left open. But in 
a normal case there is little haemorrhage because the retraction of the 
uterus causes a muscular closure of the large sinuses in the uterine wall, 
and the obliteration of the uterine cavity cjauses pressure on the open 
vessel mouths. Thrombosis quickly confirms this mechanical closure. 
The line of cleavage is through the stratum spongiosum (p. 83). 

The third stage of labour normally lasts on an average twenty to 
thirty minutes {vide p. 410). 


CHAPTER XX 


PRESENTATION AND POSITION OF THE CHILD- 
METHODS OF OBSTETRICAL EXAMINATION 

B efore we consider the mechanism and management of a 
normal case of labour, a description must be given of the different 
ways in which a child may lie in the uterus before labour actually 
commences and the different ways in which it may enter the pelvis 
with the onset of labour. Definitions of some terms often used in 
dealing with these questions must first be given. 

The ATTITUDE of the child is defined as the relationship of the 
different parts to one another. As we have seen in a preceding chapter, 
the attitude generally adopted by the child in utero is one of flexion 
of the head, limbs and body. 

The PRESENTATION or ‘‘foe” is defined in terms of that part of 
the child which occupies the lower pole of the uterus and which 
“ presents ” during labour. When the “ lie ” of the foetus is such 
that its long axis coincides with that of the womb the presentation 
may be either (1) Cranial or (2) Breech, according as the head 
or the breech presents. On the other hand, the long axis of the 
child, instead of lying longitudinally in the uterus, may lie across it, 
when the presentation becomes (3) Transverse or Oblique. 

The relative frequency of the different presentations is approxi- 


inately : — 

(Vanial 

96*0 


Breech 

3*5 


Transverse or Oblique 

0-5 


The preponderance of cranial presentations is due to a variety 
of factors, the chief of which is that the narrower end of the ovoid 
formed by the fmtus is the head end. The uterus is an ovoid bag wider 
above than below, and, as the child has a free mobility in the uterus 
during the early months, it is natural that, with its, gradual increase 
in size and the establishment of its irregular ovoid character, it should 
be constrained by the shape of the uterus to take up as a permanent 
position one in which the narrower cranial end is below. 

Another factor tending to the presentation of the head is that the 
cranial is the heavier end and, at the time w^hen the child floats freely 
in the amniotic sac, this end must sink lower in the Uterus. 
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Cranial presentations are divided into (1) vertex ; (2) brow ; and 
(3) face, according to the part of the head of the child which overlies 
the internal os and advances first in labour. 

Breech are divided according to the part of the 

pelvic end of the child that advances first. (1) Full breech, the 
buttocks present first and the legs are flexed at the knee. (2) Frank 
breech, the buttocks present, but the legs are extended at the knee. 
(3) Footling, a foot presents. (4) Knee, the knee presents. 

In a transverse or oblique presentation or lie it is usually the 
shoulder that presents (p. 475). 

All presentations, except a vertex, are classed as malpresentations. 
The factors which tend to produce malpresentation will be discussed 
in later chapters. Suffice it here to say that anything which leads to 
a disturbance of the factors that promote a vertex presentation during 
pregnancy, or that interferes with an easy engagement of the head in 
the pelvic brim at the commencement of labour, predisposes to mal- 
presentations. As common examples of such disturbing factors may 
be mentioned death or malformation of the foetus, plural pregnancy^ 
hydramnios, contraction of the pelvis, tumours in the pelvis, and 
placenta praevia. 

The POSITION of the child is defined as the relation of the presenting 
part of the child to a particular part of the pelvic brim of the mother. 
For each presentation a particular and convenient part of the child is 
taken in this connection — the denominaior, as it is called. In vertex 
presentations, for example, the occiput is the denominator ; in face and 
brow presentations, the chin ; in breech presentations, the sacrum ; 
and in transverse or oblique presentations, the shoulder. In all cases 
the particular parts of the mother chosen are the extremities of the 
obhque diameters at the brim, and in each presentation there are thus 
four possible positions. 


VERTEX PRESENTATION 

As we have seen, the normal presentation is the vertex. This part 
of the head presents because of the flexed attitude of the head on the 
chest which obtains during pregnancy. 

The four possible positions of a vertex presentation are : — 

1. Left occipito-anterior or L.O.A . — Here the long axis of the head 
lies in the right oblique diameter of the pelvic brim with the occiput 
anterior (Fig. 129). If the fcetal head is placed at the brim of a bony 
pelvis in the L.O.A. position, and it is turned in the direction of the 
hands of a watch, the other three positions of a vertex case will be 
passed in succession, the head on each occasion being held with its long 
axis in an oblique diameter. 

2. Right occipito-anterior or R,0,A , — Here the long axis of the 
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head lies in the left oblique diameter with the occiput anterior 
(Fig. 130). 

3. Right occipito-posterior or R.O.P . — Here the long axis of the 



Fia. 129. — First Vertex (L.O.A.). Fia. 130. — Second Vertex (H.O.A.) 



Fici. 131. — Tliird \'ortc.\ (R.O.P.). Fig. 132. — P'ourth Verit'x (L.O.P.). 


head is in the right oblique diameter, and the occiput is posterior 
(Fig. 131). 

4. Left occipito-posterior or L.O,P , — Here the long axis of the 
head is in the left oblique diameter, and the occiput is posterior 

(Fig. 132). 
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The relative percentage frequency of the different positions of the 
vertex after labour is in progress are as follows : — 

First (L.O.A.) . 65 Third (R.O.P.) . 20 

Second (R.O.A,) . 10 Fourth (L.O.P.) . 5 

It will be noticed that the two most frequent positions are the first 
and third — ^that is, those in which the long axis of the footal head occupies 
the right oblique diameter. The choice of this diameter in such a large 
number of instances (85 per cent, of the whole) is due to the fact that 
it provides the largest available space for the head. The left oblique 
diameter is occupied at its posterior end by the pelvic colon, which 
appreciably fliminishes its total space. Also the normal torsion of 
the uterus to the right favours its occurrence. 

It win be noted from the above figures, also, that in the large majority 
of cases the occiput of the child is directed to the front. This is due 
to the fact that the body of the child occupies the uterus more com- 
fortably when its smooth, convex back lies in front against the smooth, 
concave anterior uterine wall of the mother, and when its concave 
ventral surface lies against the convex posterior uterine wall of the 
mother. The uterus during pregnancy is a flaccid bag, and it thus 
happens that the shape of the abdominal cavity of the mother tends to 
constrain the growing child to adopt a dorso -anterior position. Added 
to this the configuration of the lower part of the vertebral c*olunin 
of the mother definitely favours dorso-anterior positions. 

Before labour starts, however, the hug axis of the head most 
commonly lies in the transverse diameter of the jielvie brim. It does 
not definitely take up an oblique position until labour is well 
established. This fact was noted by a number of obstetricians before 
radiography confirmed their observations. This matter will be referred 
to later, and more particularly when occipito -poster! or positions of 
the vertex (third and fourth) are being discussed (]). 438). 

METHODS OF OB»STETRICAL EXAMINATION 

The successful practice of obstetrics demands a skill in the recogni- 
tion of the presentation, position, and other facts regarding the child 
and the mother, from abdominal examination. It cannot be too much 
emphasised that, after practice, the obstetrician can obtain from the 
external methods of examination alone — especially that of palpation — 
a very accurate knowledge of the presentation and position of the child 
and the progress of labour. The more experienced the accoucheur 
becomes in these means of diagnosis, the less frequently does he have 
recourse to vaginal examination. This is a matter of very great moment, 
for the risks of infection of a parturient woman become increased in 
proportion to the amount of vaginal interference practised. In recent 
years radiography has come to be very much employed ; but the 



PRESENTATION AND POSITION OF THE CHILD 385 

writers of this textbook wish to stress the point that this special 
examination can be dispensed with except in special circumstances ; 
but as these special circumstances cannot always be appreciated there 
is a good deal to he said for a routine X~ray examination of the pelvis 
in all primigravidce. It requires to be done only once in a woman’s 
lifetime. 

Abdominal Inspection. — The woman lies on her back with the knees 
drawn up -and the shoulders and head slightly raised by a pillow to 
relax the muscles of the abdominal wall. The examiner stands on 
the right side, and the covers are turned back sufficiently to expose 
the abdominal wall from xiphi-stemum to pubes. 

The general shape and size of the abdominal swelling ; undue 
enlargement suggestive of twins, hydramnios, or a fibroid or ovarian 
tumour complicating pregnancy ; and the condition of the abdominal 
walls, as regards striae, pigmentation, etc., are noted, and have all 
been referred to elsewhere (p. 164). 

Abdominal Palpation. — In the later weeks of pregnancy and during 
the early stage of labour all necessary information regarding the pre- 
sentation and position of the child can be obtained by palpation. 
Moreover, in most instances, one can obtain more complete information 
by this method than by vaginal examination. So, also, by palpation 
one can discover whether or not the presenting part has entered the 
pelvic brim. ]n a primigravida the foetal head ordinarily enters the 
I)elvis one to two weeks before labour commences ; if by palpation 
ojie learns, in a primipara, that the head still moves freely above the 
brim, although labour has been in progress for some time, one suspects 
that there is some impediment due to an unduly small pelvis, to a 
relatively large head, or to malposition of head. 

By palpation, moreover, one may recognise the presence of twins, 
abdominal tumours, etc. During the course of the examination the 
uterus is often found to exhibit intermittent contractions (j). 171). 

For examination the patient lies as for inspection ; the warmed 
hands of the physician are laid flat on the abdomen while the patient 
is engaged in conversation so that her attention may be withdrawn 
from the examination and relaxation of the abdominal muscles thus 
encouraged. 

The examiner should follow the same routine in aU his abdominal 
examinations. 

1. Palpate the fundus of the uterus by laying on both hands with 
the fingers directed upwards toward the chest of the, mother (Fig. 133). 
In this way the exact position of the upper limit of the uterus is 
recognised. The breech usually occupies the fundus and is felt as a 
large, rounded body, softer and more irregular in shape than the head. 
Near it, to one or other side, the lower limbs of the foetus can be felt, 
becoming especially prominent during the foetal movements. The 
rounded breech end of the child is felt to pass smoothly into the 
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trunk and back as the fingers of the examining hand are carried 
downwards — there is no break or depression corresponding to the neck 
at the junction of the head and trunk. 

If the head of the child occupies the fundus, the structure felt is 
harder, rounder and more regular than the breech, and the dip 
between the head and the anterior shoulder can be recognised. The 
head can usually be moved separately from the body. 

2. Palpate the front and aides of the uterus. The curved, smooth, 
firm contour of the back is felt extending the full length of the uterus 
to one or other side of the middle line, whilst on the opposite side the 
small separate movable structures corresponding to the limbs are felt. 
Where, on the other hand, the back is lying against the posterior wall 
of the uterus, the examining hands are impressed by the absence of the 
solid resistance felt in a dorso-anterior case. Instead, the front of the 



Fig. — Palpation of tipper Pole ot lUeruH. 


uterus is occupied by a multiplicity of small parts — the limbs. In such 
a case it is usually difficult or impossible to recognise the side on which 
the back lies from palpation of the upper j)art of the womb, though, as 
we shall see, this information may be gained by palpation of the head 
in the lower pole of the uterus. 

3. Examine the lower pole of the uterus. First grasp the lower 
part of the uterus between the thumb and fingers of the right hand as 
shown in Fig. 134. In the case of a •cephalic presentation the round, 
hard head will be at once grasi)ed between the fingers if it is lying 
free and has not yet descended into the pelvic brim. If, on the other 
hand, it is a breech presentation, the fingers grasp the broader and 
softer mass of the breech (p. 460). 

Next lay the two hands on the abdomen with the finger-tips directed 
to the patient’s feet, and grasp the lower end of the uterus as shown 
in Fig. 135. If the head is well flexed and the occiput is lying to the 
front, there is no depression between the foetal head and back ; instead 
the smooth back passes directly on to the head. Where, on the other 
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hand, the head is extended (face and brow presentations), a distinct 
groove is felt as the hands pass from the bach on to the head 
(p. 449). 

When the head has sunk into the brim of the pelvis it cannot be 
gripped between the fingers as in Fig. 134. Instead, the fingers of the 



Fia. 134. — Palpation of Lower Pole. (“Pawlik grip.**) 


two hands have to be dipped deeply into the pelvis, as in Fig. 135, before 
the head is felt. It is thus clear that by abdominal palpation one can 
tell whether the head is engaged or not. In a multiparous patient 



Fia. 135. — Palpation of Lower Pole. 


engagement does not usually occur till labour commences. In a primi- 
gravida, on the other hand, as we have seen, the presenting part slips 
downwards and tends to become engaged some days or weeks before 
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the onset of labour unless there is some discrepancy between the head 
and the pelvis. The absence of engagement before labour in a primi- 
gravida should always rouse the suspicion of some such existing 
abnormality. Nevertheless, tliere are numerous cases — e.^. posterior 
positions of occiput — in which the head in a primigravida remains 
mobile till the onset of labour and yet in which the subsequent birth 
occurs quite normally. 

He can also recognise the lie of the child in the case of a transverse 
or oblique presentation. In such a case the head is felt lying in one or 
other iliac fossa whilst the breech is lying on the opposite side, usually 
at a higher level. 

In addition to providing useful information in breech and head 
presentations, abdominal palpation may enable the examiner to 
recognise the existence of twins — ^for example, if he feels two heads. 

So far reference has been made to determining “ presentation,’* 
but as experience is gained the position ” of child may also be defined. 
Take the vertex presentations after the head has assumed a definite 
firstj second^ third and fourth position. If the outline sketches on p. 383 
are consulted it will be easily understood how this may be done. 
If one stands with the arms as shown in Fig. 135 and sinks the hands 
into the pelvis one encounters the resistance of the occiput on one 
side and the sinciput on the other ; but these resistances or “ land- 
marks ” are encountered at different levels in the different positions. 
In the first the left hand is lower, in the secmid the right hand is lower. 
Again, in the third the right hand is lower but not to the same degree 
as in the second, while in the fourth the left hand is lower but not 
to the same extent as in the first position — the reason of this is 
l>ecause the head is not so much flexed in third and fourth {vide 
Fig. 150, j). 440) as in first and second positions. 

We have already referred to the location of the hack, but we wish 
to stress the importance of palpating the anterior shoulder. As the 
back of the child is almost always to one or other side of the uterus 
— very rarely indeed is it directed directly forward or backward — the 
anterior shoulder can generally be defined as a bony prominence above 
the occiput and with a slight gap between them. If the anterior 
shoulder is well forward before labour, it is most unlikely that when 
labour starts any position other than a first or second will develop. 
On the contrary, if the anterior shoulder is well round towards the 
back, a third or fourth is quite probable (p. 439). We shall see later 
how the progress of descent of head during labour may be determined 
by noting the gradual descent of it and of the anterior shoulder (p. 404). 

Auscultation. — By the use of the stethoscope the foetal heart can 
be heard, and its recognition provides, in the first place, a certain sign 
of life in the child, and, in the second place, a method of gauging the 
«tate of well-being of the child. In any condition which is associated 
with foetal distress in a tedious or complicated labour — the rate 
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of the heart tends at first to increase. It then quickly begins to fall, the 
degree of cardiac slowing being a sure index of the foetal danger. If, 
instead of beating at the normal rate of 120 to 140 per minute the rate 
has sunk to 100 or lower, the danger is great. 

In ordinary cases the heart is best auscultated when the stethoscope 
is placed over the back of the child. The point of maximum intensity 
of foetal heart sounds corresponds to the interscapular region of the 
child. In an ordinary vertex presentation, therefore, when the back 
lies to the front, the point of maximum intensity of the heart sounds 
is about midway between the umbilicus and the left (L.O.A.) or right 
anterior superior spine (R.O.A.). In occipito-posterior positions the 
maximum intensity is at about the same level but farther round the 
flanks. In breech cases the heart is best heard about the level of, or 
slightly above, the umbilicus and to the left or right side, depending 
upon the position of the child (vide illustration, p. 173). 

Vaginal Examination. — For this examination the patient lies on 
her back with her thighs flexed. Details regarding this particular 
examination have been considered earlier in this work (p. 110) — thorough 
cleansing of hands and of vulva, use of gloves, etc., are described later 
(p. 402). After separating the labia with the fingers of his left hand, 
the examiner introduces the index and middle fingers of his right 
hand into the vagina without touching any of the vulvar structures. 

The examination should be conducted under a definite system and 
should bring under review the following : — 

1 . The condition of the vaginal orifice and the vaginal walls. 

2. Whether the bladder and rectum are empty or distended. 

3. The cervix — the position, degree of “ taking -up, ’’and dilatation of. 

4. The membranes — whether they are ruptured or intact and, if 

the latter is the case, whether they are bulging unduly. 

f). The presenting part — the nature of, whether head or breech 
or shoulder (transverse) presents. In the case of cranial 
presentation, the position of vertex, face, or brow. 

In addition to these points the size of the pelvis should be estimated 
if this has not been done at the antenatal examination about the 
thirty-sixth week (p. 191). If the promontory of the sacnim is felt 
easily the pelvis is narrowed and the degree of this narrowing must 
be estimated by measurement. If, however, the promontory can only 
be felt with difficulty it can generally be assumed that there is no 
disproportion of any important significance. If the presenting part 
has descended into the pelvis to any extent it will be impossible to 
feel the promontory, but, in such a case, the exact measurements do 
not as a rule matter very much, for the fact that the presenting part 
has safely passed the pelvic brim usually means that the remainder 
of the labour will be unattended by any difficulties due to contraction 
of the bony pelvis. Serious contraction of pelvic outlet is a rare 
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complication. The whole subject of pelvic deformity is considered 
later (pp. 508-538). 

We have already referred to the fact that, as vaginal examination is 
attended with the risk of infection, it should never be carried out without 
the clearest indication for its employment. Under ordinary circum- 
stances one such examination is made during pregnancy, for the purpose 
of eliminating pelvic contraction or a tumour in the pelvis. A second 
examination immediately after the rupture of the membranes, to 
obtain assurance regarding absence of prolapse of the cord, may be 
necessary, but can generally be dispensed with if pelvic formation is 
normal and the presentation a first or second vertex (vide p. 383). 

With the object of eliminating the risks incidental to all vaginal 
investigation, some obstetricians teach that the course of labour should 
be followed by noting the descent of the head and rotation of the anterior 
shoulder by means of abdominal palpation, and by noting descent of 
greatest intensity of the foetal heart sounds by auscultation (Fig. 139). 
Should they not furnish sufficient information an occasional rectal 
examination with the finger, encased in a rubber finger-stall, will supply 
the necessary information. These matters are dealt with more fully 
in the chapter on the Management of Labour. 



CHAFTER XXI 


MECHANISM OF LABOUR 

B y mechanism is meant the sequence of changes which occur 
in the position of the presenting and other parts of the child 
during its descent through the maternal passages. 

Our knowledge of the mechanism of labour has been gained 
from (a) vaginal examinations during labour ; (b) frozen sections of 
women who have died during labour ; and (c) radiography during 
labour. Each has contributed its quota. It is probable that the last- 
mentioned method, by reason of its exactness, will prove most 
informative. 

In this chapter the mechanism of labour in the first and second 
vertex positions — ^the ideal positions of the vertex — ^is described in 
the light of our present knowledge. 


FIRST VERTEX POSITION (L.O.A.) 

We have already seen (p. .‘1S4) that prior to labour the long axis 
of the head in the majority of cases lies in the transverse diameter 
of the pelvic inlet and moderately fixed, the fixation being in general 
more marked in the primigravida than in the multigravida. With the 
onset of labour the head comes to adjust itself and to take up a position 
in the oblique diameter (Fig. 129). There are, of course, a number 
of cases in which the head occupies primarily an obhque position. 
Radiological study confirms the view long held by many obstetricians 
that before engagement the head normally rests on the pelvic brim 
with the sagittal suture nearer the pubes than the promontory and 
with the posterior parietal bone presenting (posterior asynclitism). 
This attitude, however, is unstable, because should the patient change 
her position from the dorsal (the position in which most observations 
are made) to the lateral or erect, the position and attitude of the 
foetal head may also become altered (vide p. 396). ' 

(<oming now to the early stages of labour, it is found that under 
Jiormal conditions of pelvis and foetal head this posterior asynclitism 
gradually disappears and the occipito-frontal diameter of the child’s 
head, by reason of flexion, comes to be parallel, or approximately 
parallel, to the plane of the pelvic brim. With synclitism and increased 
flexion established, the child’s head enters the pelvis in the ideal 

391 



392 


OBSTETRICS AND GYNAECOLOGY 


attitude and swings into the oblique diameter or remains for some 
time in the transverse. If, however, there is any departure from the 
normal in pelvic formation, then many variations in attitude and 
position of head may occur {e.g, occipito-posterior, face, brow positions). 

During the whole of labour descent occurs. The special movements 
of the head that take place and require to be studied in detail are : 
(1) Flexion, (2) Interwil rotation, (3) Extension and (4) External 
rotation or restitution. 


(1) Flexion . — ^This consists of an exaggeration of the flexion of 
the head on the body which is present before labour commences. The 
movement is due to the resistance offered by the pelvic brim to the 
presenting part ; it tends to press the child’s chin more up against 




Fia. 136. — Hoad fully flexed and rotat- 
ing into Conjugate Diameter. This 
is the level at which the head en- 
counters resistance of pelvic floor. 


its chest. It is thus easy to see 
how the degree of flexion varies 
with the degree of resistance en- 
countered, being least where there 
is a small head or a roomy pelvis 
and most when the head is larger 
or the pelvis is narrow in all 
its diameters (Justominor E^elvis, 
p. 509). 

The simple explanation just 
given probably accounts amply for 
the increased flexion, which ac- 
companies descent. In the past, 
several theories have been ad- 
vanced to account for it. For ex- 
ample, there was the lever theory. 
According to this conception, the 
fact that the spinal column is at- 
tached to the head nearer the 


occipital end means that the downward pressure, exerted on the 
child’s trunk by the retracting uterus, will be most effective on 
the occipital end of the head and this end will descend more than 
the sincipital end. 

The mechanical effect of flexion is that the head engages in the 
short suboccipito-bregmatic diameter: thus the head is swung into 
the diameter which allows of easiest descent, as stated in the opening 
paragraph. 

(2) Internal Rotation . — During descent the long axis of the head 
gradually changes in direction, the occipital })art moving farther and 
farther forward toward the pubic arch until, when internal rotation 
is complete, the long axis of the head has moved into, or nearly 
into, the conjugate diameter of the maternal pelvis (Figs. 124, 125). 

The exact site and cause of this movement have given rise to 
much discussion. It is generally believed that it commences when 
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the lower end of the head reaches the pelvic floor, after which it 
accompanies descent until complete rotation occurs. The total move- 
ment thus exhibited by the head during this stage is a sort of spiral 
or corkscrew-like movement. 

The cause was formerly ascribed to the anatomical conformation 
of the pelvic floor and the maternal passage. The latter may be 
considered as consisting of a curved cylinder, though it only 
actually opens out to form the cylindrical passage during the 
downward passage of the child. The pelvic floor, through which 
the cylindrical passage or vagina passes, has a gutter-like shape, 
formed by its lateral halves shelving towards the middle line. 
But there is a shelving also from behind forward (pp. 35-36). 
The natural tendency will be for the descending occipital pole of the 
head to be constrained more and more into the forward depth of the 
gutter as it descends, for flexion to be maintained and for the occiput 
to sweep more and more inwards and forwards until the long axis 
of the head is eventually directed into the antero-posterior diameter 
of the canal. The resilient contraction of the levator ani and other 
muscles of the pelvic floor have a special influence in determining this 
rotation. Between the pains as the resilient contraction passes off 
there is a tendency for the long axis of the head to go back a little 
into an oblique position — this can be noticed when one is performing 
an extraction with forceps with foetal head at pelvic outlet. 

Other factors have been invoked to explain this rotation and 
more especially to explain the long rotation ” in occipito-posterior 
positions {q.v., p. 441). For example, Sellheim, de Snoo, Young and 
Moir describe varying flexibilities of foetal mass as a whole, and of 
fcetal axis re head and trunk. They point out that the lower end of 
the fcetal mass (cylinder) in the case of the average child passing along 
the curved canal of the average -sized pelvis must bend backward 
(extension) if it is to descend. This movement becomes possible only 
as the result of rotation. Sellheim’s analogy of a foot being pushed 
obliquely into a shoe expresses the mechanism simply as it occurs in 
one plane. In order to pass into the shoe the foot must rotate into the 
axis of the shoe. The process is similar in regard to head and pelvis, 
but here the advance of the head as the result of rotation occurs in two 
planes (the plane of rotation and the plane of descent), and the move- 
ment is, therefore, spiral in nature. 

The study of the mechanism of birth by radiography has demon- 
strated : (a) That if the pelvis is of the normal female type the 

occiput rotates forwards no matter whether it starts off anterior or 
posterior ; (6) that any departure from the normal pelvic formation 

favours a rotation backwards of the occiput (p. 438). Pelvic formation, 
adjustment of head to pelvic formation, pelvic floor and flexibilities 
of foetal axis all play a part ; but the primary influencing factors are 
])elvic formation and pelvic floor. 
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(3) Extension. — This consists in an undoing of the flexion of the 
foetal h^ad. Extension occmts during the actual escape of the head 
from the maternal passages and after the occipital end of the head is 
born nearly as far as the suboccipito-bregmatic diameter. What 
actually occurs is that the occiput is born round the symphysis pubis, 
extension occurring at the last stage (Fig. 125, p. 377). There is no 
hitching of the occiput at the symphysis pubis. Frozen sections 
demonstrate that earlier extension does not occur. It will be noted 
that in every textbook it is recommended that in guiding the exit of 
the head flexion should be maintained ; and all are in agreement 
that by doing so one lessens the risk of perineal rupture because the 
suboccipito-bregmatic circumference is in alignment to the plane of 
the birth canal. 

The exact cause of this so-called birth by extension is the resultant 
of the forces of the uterine contractions driving the head downwards 
and backwards and the resistance of the pelvic floor driving it 
upwards and forwards. 



Fig, 137. — External Rotation. 


(4) Restitution and External Rotation. — During the birth of the 
head the trunk of the child descends and the anterior shoulder comes 
more forward although the shoulders still retain a slightly oblique 
position. Then as the shoulders descend and rotate into the conjugate 
diameter of the i)elvis the head undergoes an external rotation which 
brings it into its original oblique position — hence the name given, 
restitution (Fig. 137). 

Birth of Shoulders. — Descent of the shoulders is as described above. 
The anterior shoulder as it is pushed more and more downwards is 
pressed against the symphysis pubis, whilst the posterior shoulder 
sweeps over the perineum. 

The birth of the shoulders and arms is quickly followed by the 
birth of the rest of the trunk and legs. 
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Caput Succedaneum. — During labour the head is grasped firmly 
by the maternal soft parts except at the area which is immediately 
related to the place where the birth canal is opening in advance of 
the head. This area on the head, encircled by what is called the 
girdle of contact, becomes the seat of an oadematous swelling. This 
swelling is due to the pressure of the maternal passages against the 
scalp and the interference with the free venous return in the vessels of 
the scalp, the oedematous infiltration occurring naturally over the area 
which is free of pressure. 

The site of this caput succedaneum varies with the position of the 
head. In a first vertex case at the beginning of labour it lies on the 
vertex to the right of the sagittal suture. In a second vertex case it 
lies on the corresponding site on the opposite side. As flexion increases 
with advancing labour the caput moves backwards, eventually lying 
over the posterior fontanelle. 

The “caput” becomes more and more pronounced as labour progresses, 
and it is often so marked as to obscure considerably the landmarks on 
the foetal skull used for the diagnosis of the position. 

The caput may become very pronounced in cases of difficult labour 
where the head lies long in the pelvis (p. 429). It is usually a very 
temporary swelling disapj)earing almost completely twenty-four hours 
after birth. In this it differs from the cephalo-hcernatorrui. an effusion 
of blood under the pericranium, and described elsewhere (p. 610). 

Moulding of the Head. — ^We have already seen in the chapter 
devoted to the anatomy of the foetal skull that 
the bones of the vault are loosely fixed together, 
being separated by soft membranous sutures that 
allow of a considerable play between the adjacent 
bones. During labour this play manifests itself in 
an overriding of the bones or moulding, a mechan- 
ism which allows of a diminution in the size of the 
head. The occipital bone and the two frontals 
are driven slightly under the parietals. The 
parietal bone which is posterior is exposed to a 
great^er pressure by the maternal parts than that 
which lies anteriorly ; the posterior parietal is 
thus driven under the anterior. These mouldings 
result in a diminution in both the suboccipito- 
bregmatic and occipito-frontal diameters. 

As in the case of the caput succedaneum, the moulding increases 
with the duration of labour and the degree of pressure to which the 
head is subjected. It may be absent in an easy labour, whereas it 
may occur to dangerous limits in a difficult labour, and in such it is 
apt to result in intracranial haemorrhage (p. 614). 

N^oele and Litzmann’s Obliquity. — Besides the movements and 
alterations in attitude referred to in the preceding paragraphs, it is 
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frequently found that the sagittal suture does not run aoross the pelvis 
in true diagonal fashion. Not infrequently the head is tilted to one 
or other shoulder, which causes the sagittal suture to be nearer the pro- 
montory in the one case, or the symphysis pubis in the other. If it 
is nearer the promontory, one speaks of the head as having an anterior 
parietal presentation or anterior asynclitism (Nasgele Obliquity). If 
it is nearer the pubes the head is said to have a posterior parietal 
presentation or posterior asynclitism (Litzmann’s Obliquity). This 
question, as we shall see, is of great importance in connection with the 
mechanism of labour in flat pelvis (p. 515). 


MECHANISM IN SECOND VERTEX POSITION (R.O.A.) 

The head (Pig. 130) engages with the long diameter in the left oblique 
diameter of the brim. The' movements of mechanism are exactly 
those described for the first vertex position, the internal rotation and 
the external rotation of the head taking place in the opposite 
directions. 
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MANAGEMENT OF LABOUR 

T he principles underlying antenatal care and the supervision of 
the patient in anticipation of her labour have been fully described 
earlier in this volume (Chapter X). Here we are concerned 
with the management of a normal labour and more particularly 
in the patient’s home. We cannot discuss the relative advantages of 
institutional and domiciliary midwifery for normal cases. This, how- 
ever, we would stress — it is advisable that the first confinement should be 
conducted in an institution. For some time to come large numbers of 
women will continue to have their confinements at home. It is an 
interesting fact that careful and efficient management of labour in the 
homes of all classes of the community gives excellent results, provided 
the labour runs a normal course and only minor operative procedures 
are undertaken. In former days the hospital was reserved for destitute 
and abnormal cases. To-day a large number of women prefer to have 
their confinement in an institution. 

Preparations. — In anticipation of the confinement the woman who 
elects to have the delivery at home should be instructed to have 
carefully stored and in readiness two months before the date the 
articles and drugs that will be required. ^ These are cotton-wool (2 lbs.) 
and gamgee tissue (2 packets), sanitary sheets (2), macintosh sheets (2), 
binders (3), clean nightdresses (3), feeding-cup, hot-water bottle, 
bed-pan, safety-pins, enamel basins and jugs which can be easily 
sterilised and are unbreakable. The nurse engaged for the case is 
expected to make these arrangements and, in addition, to see that there 
is provided a bottle of castor oil and a small sealed bottle of biniodide 
of mercury tabloids and Dettol (p. 401), methylated spirit (1 pint) ; 
also articles necessary for the child — sterilised linen thread and sterile 
powder for dusting the cord, flannel for infant’s binder, etc. It is also 
the duty of the nurse to have the room arranged, the basins thoroughly 
sterilised, and a plentiful supply of hot and cold boiled water. 

^ Tlie articles necessary for a confinement are now put up in “drums ” sterilised and 
ready for use, which can be obtained through any firm of surgical instrument makers or 
druggists. This is undoubtedly a great advance over the old arrangement whereby the 
patient purchased the articles in an unsterilised condition from the druggist. It it? most 
desirable that the doctor in charge should state specifically the articles he wishes included. 
Some doctors now include two gowns, two pairs of sterilised gloves, and four masks. Many 
local authoriti(*8 supply obstetric outfits of a very simple nature at a small cost or free of 
charge to necessitous cases. We are strongly opposed, however, to trciating necessitous 
patients in their own homes — the surroundings are so dreadful in most instances that no 
confinement should be jx^rmitted to take place in them unless in case of emergency. 
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If a midwife is in attendance she is responsible that the afore* 
mentioned preparations are carried out as far as circumstances will 
permit. She should take with her to the case a douche apparatus, an 
enema syringe, scissors, two nail-brushes, linen thread for the ligatures 
for the cord, clinical thermometer and charts, bath thermometer, 
antiseptics, and lotion for the eyes of the child (nitrate of silver, 2 gr. 
to 1 oz.). We also recommend that she should carry two pairs of 
sterilised gloves and four sterilised masks. 

The medical attendant should possess an obstetric bag with a 
detachable linen lining, which can be removed periodically for washing 
and sterilising. The bag should contain an instrument steriliser large 
enough to hold the obstetric forceps, two nail-brushes, scissors, needles, 
needle-holder, silkworm sutures and catgut put up in glass tubes, 
Rotunda douche with vaginal and uterine nozzles. Transfusion 
apparatus and hypodermic syringe should also be carried. The drugs 
to be carried are the following ; tablets of biniodide or perchJoride of 
mercury, Dettol, liquid extract of ergot, ergometrine, chloroform, 
opium (laudanum or liquor opii sedativus), hypodermic tablets of 
digitalin, morphine, strychnine, scopolamine, ampoules of pituitary 
extract (I c.c.), and lotion for the eyes of the child (nitrate of silver, 
2 gr. to 1 oz.). 

Room for Confinement. — The room chosen for the confinement 
should, if possible, be bright and sunny, be thoroughly cleaned some 
weeks before the expected date, and all unnecessary furniture and 
curtains on which dust can gather removed. But this is not feasible 
in many homes and, fortunately, is not a detail of primary importance. 

It is well to satisfy oneself beforehand of the condition of the drains 
of the house. In former times gieat importance was attached to this 
danger. While in no way deprecating the disturbing influence sewer 
gases may exert they cannot cause puerperal fever in the restricted 
sense in which the disease is understood to-day — they may, however, 
cause pyrexia and upset the patient generally. 

Oiie of the greatest dmvgers to the ixitient confined at home is from 
the other inmates o^ the house should they have sore tliroat, naso- 
pharyngeal catarrh, influenza, scarlet fever, or erysipelas. Special 
inquiries should be made on this point. Should any such infection 
exist the patient should be isolated or. better still, removed to an 
institution. 

Bed and Furnishings. — The bed should, where possible, be a 
single one, not too narrow or too low, with a firm mattress. Should 
the mattress be soft it may be stiffened by laying a series of boards — 
e.g, the leaves of an expanding table — under it. The bed should be 
so placed that there can be obtained a good light shining on the patient’s 
buttocks and vaginal outlet. It should be placed free of the walls on 
either side so that doctor and nurse can readily pass from one side to 
the other. 
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Freshly laundered sheets and clean blankets should be used. A 
large macintosh sheet should be placed next the mattress. Over this 
a sheet is placed, and over it a small macintosh projecting beyond the 
near edge of the bed and covered by the draw sheet. In poor-class 
practice sheets of clean brown paper or newspaper may have to be 
substituted for the macintosh sheets in an emergency. 

As we shall see when considering the sources of puerperal infection 
(p. 640), bedclothes, bedding, etc., are fortunately only rarely the source 
of infection, otherwise few parturients delivered at home would escape 
infection. 

The midwife or nurse should see that there is one large and two 
smaller tables suitably placed in the room on which the necessary 
articles (basins, etc.) can be placed. 

Bath. — When conditions permit of it the patient should have a 
bath at the onset of labour. If there is a shower equipment it should 
be used. Failing it, she should kneel in the bath while the nurse wa&hes 
her with soap and water — ^the object of this detail is to prevent soiled 
water entering the vagina. 

Evacuation of Bowels. — It is of very great importance that the 
bowels should be well emptied early in labour. In the rxise of the 
jmmipara an adequate dose (1^ tablespoonfuls) of castor oil flavoured 
with lemon and a little brandy is undoubtedly the best purgative. 
After the first movement of the bowels the patient should have two 
onemata at intervals of an hour. By this means the lower bowel is 
completely evacuated, and the disagreeable and dangerous occurrence 
of the bowels moving when the child is being expelled can be prevented. 
In a rmiltipara it is best to empty the bowel by enema, as with her the 
looser motion produced by castor oil may be held up by the presenting 
head of the child and come away as the child is being delivered. 

Vaginal Douching. — Douching before or after labour is to be 
deprecated. Vaginal douching is required before labour if there is a 
septic vaginal discharge. In such cases the vagina should be very 
carefully cleansed (p. 283), not simply douched. Following delivery 
intrauterine douching (p. 566) may be necessary or advisable to control 
postpartum haemorrhage, and after any severe internal manipulation, 
such as removal of placenta or debris of an abortion. Before certain 
operative procedures, vaginal douching may be advisable (p. 693). 

Clothing. — The clothing of the patient should consist of singlet, 
nightgown and stockings. The gown is tucked up under the armpits 
when the patient goes to bed. All are removed a^d clean clothing 
put on after the labour is completed. 

Duties of Attendant when Summoned. — Whenever he receives 
intimation that labour has started, the doctor, if he is primarily 
responsible, should answer the call promptly in case some abnormality 
of position or presentation of the child, or other complication, which 
might have been dealt with successfully in the early stages .of labour. 
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may have developed since he last saw his patient. If, however, the 
skilled midwife is primarily responsible, the doctor is not expected to 
visit the patient until he is summoned by the midwife. 

On arrival the attendant will obtain from the patient information 
regarding the time when the pains commenced, where they are felt 
(in the abdomen or in the back), their frequency and intensity, whether 
there is a red vaginal discharge (“ show ”), and whether or not the 
waters have escaped. 

If the patient is a multipara and the attendant has not already seen 
her at an earlier period in pregnancy — and even to-day this not in- 
frequently happens — he should inquire if there was any difficulty 
during her previous labours. The patient is meanwhile put to bed 
if she is not already there, and the attendant proceeds to carry out 
the routine examination detailed in a previous chapter. In similar 
circumstances, if the patient is a primipara, a more exhaustive examina- 
tion may be necessary. Circumstances will determine whether or not 
a vaginal examination is necessary (p. 402). 

Antisepsis and Asepsis. — Some 40 per cent, of deaths in this country 
from conditions directly due to pregnancy and childbirth result from 
puerperal infection ; and of these deaths from infection 20 per cent, 
follow normal labours. It is now known that most of these fatal 
infections are caused by organisms reaching the genital tract of the 
patient from an outside source and through some breach in the anti- 
septic and aseptic technique of the conduct of labour and the 
puerperium. In the years before 1935 several investigators showed 
that a small number of normal pregnant women harboured in the 
vagina haemolytic streptococci indistinguishable, by any means then 
known, from the pathogenic strains causing puerperal fever. In- 
fections in the puerperium due to streptococci were therefore presumed 
to be endogenous and unavoidable in many cases. In 1935, however, 
Lancefield and Hare described the serological differentiation of haemo- 
lytic streptococci into nine groups, distinguished by the letters A-K, 
and showed that severe invasive infections are practically always 
caused by the streptococci belonging to Group A. In a group of S55 
women investigated since this fact was known, not one was found to 
harbour the Group A streptococcus at the onset of labour, although 
four subsequently developed an infection due to this organism. Severe 
invasive infections of the puerperium, therefore, are in the great 
majority of cases not of endogenous origin or due to streptococci 
occasionally present in the vagina antenatally, but to organisms 
introduced into the genital tract from an outside source, generally the 
upper respiratory tract of the attendants (doctor, midwife, or nurse) 
or the patient herself. These subjects are discussed more fully under 
the title of Puerperal Sepsis (Chapter XXXVII, p. 038). 

During labour strict surgical cleanliness must govern every move, 
■and a reliable and thorough antiseptic technique practised. The 



MANAGEMENT OF LABOUR 


401 


obstetrician or nurse must as far as possible avoid coming into contact 
with infectious cases, especially those known to be caused by the 
haemolytic streptococcus. Recent contact with such cases should 
necessitate a bath and change of clothing, and, ideally, a bacteriological 
examination of the upper respiratory tract before attendance on a 
woman in labour. Since it is known that pathogenic streptococci 
may be harboured unawares in the nose and throat, an adequate mask 
should be worn over mouth and nose by the attendant whenever the 
vulva is uncovered during labour and the puerperium. Even if these 
precautions are taken it is most undesirable that a doctor, midwife, or 
nurse suffering from an acute or chronic infection of the upper respiratory 
trojct should attend a parturient. 

Employment of sterilised gowns, gloves, masks, sheets, dressings, 
instruments, etc., contributes to the aseptic management of labour ; 
for the rest antisepsis must be relied upon. Asepsis does not pro- 
vide the maximum protection against infection even in maternity 
hospitals. 

Cleansing of Vitlva. — ^We have already referred to the bath 
before labour. A word or two now regarding the cleansing of the 
vulva and maintaining it cleansed. Surgeons attach great importance 
to the preparation of what they term the ‘‘ field of operation.’’ 
Obstetricians do so also ; but their field of operation — vulva, perineum, 
pubes, inside of thighs — is much more difficult to maintain in a condition 
approaching surgical cleanliness. The vulvar hair should be shaved. 
The genitals, perineum, pubes and inside of thighs should be well 
washed with soap and water and then with methylated spirit and dried. 
It should then be smeared with Dettol cream (30 per cent.). Skin so 
treated remains bactericidally active for several hours, giving per- 
sisting antiseptic protection. A watery solution of iodine (2 per cent.) 
is even more efficient than Dettol in this property, but the staining, 
the smell and individual susceptibility to its toxic effects make it 
undesirable for use in labour in many instances. With lysol, per- 
chloride, picric acid, mercurochrome and other antiseptics in dilutions 
tolerated by the skin, the period of protection may be less than an 
hour. 

During labour pledgets of wool (not too small) soaked in 2 per cent. 
Dettol solution may be used to wipe away discharges. Biniodide of 
mercury (watery solution, 1 in 500) is not quite so good. The pledgets 
should be drawn once only from before backwards to avoid the 
bringing forwards of infection from the anus. If Dettol cream 
has been applied, swabbing weakens protection by the cream. 

Before any vaginal examination or other manipulation is made the 
vulva and the inside of the thighs should be cleansed as detailed above. 
The labia should be held apart in introducing the fingers. 

The patient must be warned not to touch the genitals with her hands — 
some patients are prone to do so, especially if the pains are very 
26 
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severe. The danger is particularly serious if she has any infection 
of the upper respiratory tract. In such circumstances her hands may 
become heavily infected with the worst strain of streptococci. The 
conveyance of organisms may be avoided by smearing her hands with 
Dettol during the labour, as already described. 

Attention to the details just given offers a lasting chemical barrier 
against infection of the genital tract during labour by attendants or 
by the patient herself. It is cause for satisfaction that each one can 
be carried out in the patient’s home, and even if the home is a very 
humble one. 

Cleansing of Attendants’ Hands. — The cleansing before a vaginal 
examination must be carried out as scrupulously as for a surgical 
operation. They should be scrubbed for two minutes in warm water, 
using yellow soap and a boiled nail-brush for the nails and nail-folds. 
A teaspoonful of “ neat ” Dettol or 30 per cent, cream should be poured 
into the palm of the hand and worked into the skin until dry. The 
wearing of sterilised rubber gloves increases the margin of safety for 
the patient. Gloves possess the further advantage that after contact 
with discharges they can be easily and quickly re-sterilised on the hands 
by washing in soap and water and soaking for two minutes in a solution 
of Dettol or iodine (2 per cent.); or solution of biniodide (1 in 500) 
of mercury in spirit. A basin containing 2 per cent. Dettol or 1 in 
500 biniodide of mercury lotion should be kept at the patient’s 
bedside so that the gloved hands can be rej)eatedly rinsed during 
the delivery. 

Masks. — We have already indicated the advisability of the wearing 
of sterilised masks by doctors, midwives, and nurses attending a 
confinement ; but only if they are used correctly. 

Vaginal Examination, — Vaginal examinations should be as 
infrequent as possible — even if the greatest care is exercised every 
vaginal examination is a possible source of danger. Many obstetric 
specialists make no vaginal examination during labour in cases which 
they have carefully investigated beforehand and have found to be 
normal. The position of the head is determined by abdominal palpa- 
tion, while any deformity of the pelvis has been determined before 
labour. Prolapse of the cord is almost the only complication which 
may unexpectedly arise — this complication very seldom occurs in a 
normal position of the vertex (p. 499). In most labours which run a 
normal course one vaginal examination (or at most two) is all that is 
necessary. 

Rectal Examination. — In recent years in some clinics in this 
country, and in many abroad, rectal examination has been substituted 
for vaginal examination. The disadvantage of a rectal examination 
is that some abnormalities are not so easily recognised, but with practice 
this can be almost completely overcome. If a long series of cases is 
taken, the morbidity rate (pyrexia) is slightly lower in cases in which 
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rectal examination is employed ; but the difference is very slight if 
every precaution is taken to limit vaginal examinations and to employ 
the strictest antiseptic technique prior to making the examination. 

Noting the Pbogress of Labour. — To-day the progress of labour 
is followed from the abdomen by noting the descent of head, of anterior 
shoulder and of foetal heart sounds — ^the accompanying figure (Fig. 139) 
is self-explanatory. 

Should at any time an internal examination be deemed necessary 
the patient is asked to turn on her side, a finger-stall is pulled over the 
index finger, and a rectal examination is made. This is the simplest 
and safest Tuanner of following the course of a labour in reaped to descent 
of head. 

MANAGEMENT OF THE FIRST STAGE 

During this stage the patient should have simple fluid umirishment. 
It should be specially rich in sujgar and starches in order to combat 
the tendency to acidosis. Boiling water, lemon or orange drinks and 
glucose may be given with advantage. The bowels should be emptied 
early, as already described (p. 399). The perineum should be sponged 
by an antiseptic lotion from time to time and always after any 
movement of the bowels. It is most important also that the patient 
should empty her bladder frequently — overdistension of the bladder 
inhibits uterine action. 

During this stage the patient should bo encouraged to move about 
the room. From time to time she should rest in bed. All bearing- 
down efforts should he discouraged as they serve no purpose and only 
exhaust the patient. She should be encouraged to occupy herself in 
any manner which will help to distract her attention in the intervals 
of the pains. 

This raises the very important question of the mental attitude of the 
patieyit towards labour. If she has been wisely advised during pregnancy 
by her doctor or midwife ; or, on the other hand, if she has had 
no advice whatsoever, as was customary in times past, she will not 
have undue concern regarding her labour. Unfortunately, however, 
since the subject has been so freely written about and discussed, many 
women have become “ rattled ’’ and contemplate labour with concern 
and even fear. A degree of concern is natural and cannot be entirely 
eliminated, but probably is of no great consequence. Anything 
approaching fear, however, exercises three deleterious influences : 
(a) It inhibits uterine action ; (6) it causes the patient to request and 
even demand sedatives and analgesics early in labour ; (r) it favours 
the condition of shock (p. 571). 

We would place in the forefront, therefore, the importance of 
encouragement, or, to use a colloquial expression, '' bucking up ” of 
the patient. Only a few patients in our experience fail to respond. 
Undue cheerfulness on the part of doctor and midwife only annoys 




Fig. 139. — vSimple Cleans tmploycd for noting the Progress of a Xormal Labour. 

.. Palpation of head as it descends into pelvis. B. Determining descent of shoulder. 
C. Descent of area of maximum intensity of foetal heart sounds. 
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the patient, but an appeal to her fortitude seldom fails, unless it has 
been undermined beforehand by a foolish mother, friends, nurse, or 
doctor. 

If “ twilight sleep ” is to be employed it will usually be commenced 
during the first stage under conditions to be referred to later. The 
indications for the employment of sedatives and analgesics in the first 
stage will be discussed in the following chapter. 

MANAGEMENT OF THE SECOND STAGE 

During the second stage the patient, if a multipara, should remain 
in bed. If, however, she is a primipara there is no risk in permitting 
her to be out of bed (provided she is not having any sedatives), until 
the head is bulging the perineum. There is much to be said in favour 
of the ‘‘ squatting ” posture favoured by primitive peoples. This 
posture, however, is impossible if the patient is given any form of 
sedative. 

If the membranes do not rupture when the os is fully dilated, they 
should be ruptured by means of a sterile probe or the point of scissors. 
Many teachers recommend a vaginal examination after the rupture of 
the membranes so that the attendant can assure himself that the 
presentation and position are satisfactory, and that the cord has not 
prolapsed through the cervix with the gush of the waters. The pros 
and cons for this particular examination have been referred to earlier 
in this chapter. 

The vulva should be sponged from time to time with sterile swabs 
soaked in antiseptic lotion, as described. 

The patient should now be encouraged to bear d(wn with each pain 
whenever she feels inclined to do so (p. 374). To enable her better to 
do this a strong towel should be tied round the head of the bed in such 
a position that she can easily seize and pull on it as she lies on her side. 
If, however, she is lying on her back, a rigid support at the foot of the 
bed against whic^h she can press her feet is the best device for aiding 
expulsive efforts. 

The foetal heart should be auscultated every half-hour and at the 
same time the attendant may by means of abdominal })alpation, 
or by rectal examination, satisfy himself that the head is safely passing 
downwards through the pelvic cavity. The jmlse and temperature 
of the patient should be observed at intervals. No attempt, however, 
should be made to hasten the delivery by instrumental means unless 
there is distinct cause for anxiety either on account of the condition 
of the mother, or of the child as judged by the rate of the ftetal heart 
{vide Forceps Delivery at Outlet, p. 705). 

The choice and employment of analgesics and anaesthetics in the 
second stage are discussed a few pages later (p. 413). 

The attendant doctor or midwife must watch for the first evidence 
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of bulging of the perineum by the descending head ; and thereafter 
for escape of faecal matter from the anus, forced out by the head. This 
must be carefully removed by swabs. On each occasion of the escape 
of the bowel contents the vulva and perineum must be cleansed carefully. 
It has been already pointed out how the efficient nurse sees to it that 
the bowels are well emptied early in labour ; but it is often impossible 
to prevent the escape of some residual foecal matter. 

In this country delivery is generally carried out in the left lateral 
position, and the escaping head is controlled by the left hand, which is 
passed between the patient’s thighs (Fig. 140). In practically every 
other countr^^ delivery is carried out in the dorsal position, and in 
many respects this is preferable. Nevertheless, we recommend the left 



FuJ. 140. — Management of Perineum, Left Lateral PoHition (PritiHh method). 

Jt will be observed that the x»eruieuiu is not toudiud. The .’lecoiicheiir holds tlie ocriput 
ill the jialm of Ids hand and prevents it from catching at tlic symphysis. The lingers 
are seen pressing the sinciput ujiwards. By tliese means llexion of the head is main- 
tained, and tile liead can only esoaix; slowly through the vaginal outlet. 


lateral position because it possesses two great advantages : (a) It 
enables the accoucheur to control the exit of the head better, if the 
patient is restless ; (b) the vulva is more easily kept cleansed and 
un contaminated by foecal matter. 

The essentials to attend to are that by means of the left hand the 
accoucheur prevents the head from catching against the symphysis 
pubis whilst at the same time he keeps the head so tilted as to keep 
the occiput well down. In this way flexion is maintained so that the 
head is constrained to escape with its short suboccipito-bregmatic circum- 
ference passing through the vulvar orifice; and furthermore that it 
escapes slowly. 

It is often helpful to deliver the head between two pains — i.c., 
whilst the perineum and the orifice are relaxed — ^for during a pain there 
is always a certain amount of contraction of the muscles of the pelvic 
floor and the outlet, and this tends to make the perineum more rigid 
and therefore more liable to tear. To deliver between the pains the 
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time chosen is when the distension of the perineum has reached the 
stage when the head is nearly bom (“ crowning ”) and when its birth 



141. — 8wab ov(‘r Anus not shoMii ; hand controlling exit of head. 
Altornativ(^ method to one figured on previous page. 



Fia. 142. — Patient in Dorsal position prepared for delivery. 


would actually take place, except for the restraining influence of the 
accoucheur’s left hand. To effect delivery a sterile pad is placed over 
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the perineum and the dilated anal orifice. Between the thumb and 
fingers of the right hand the accoucheur grips the sinciput of the head 
where it is seen bulging the perineum just in front of the coccyx — 
holding it in position till the pain subsides. The accoucheur now 
presses the head slowly through the vulvar orifice. 

Prevention of perineal laceration can best be secured by (a) maim 
taining flexion of the head, (6) allowing the head to escape slowly ; 
and we are of the opinion, as already stated, that such manipulation 
can best be carried out with the patient in the lateral position. 
Where, especially in a primipara, the perineum is so rigid that it is 
seriously delaying the delivery of the child or, where it is becoming 
clear to the attendant that a laceration is unavoidable, episiotomy is 
called for. This consists of a lateral incision of the lower end of the 
postero-lateral vaginal wall (p. 540). 

When the head is born the attendant should thoroughly rinse his 
gloved hands in antiseptic lotion. Following this he should pass his 
fingers up to feel if a loop of the cord is round the child’s neck. If 
so the loop of cord is drawn down and slipped over the occiput towards 
the ventral aspect of the child ; or the child’s trunk is allowed to slip 
through the loop. Sometimes the loop is so tightly round the neck 
that neither of these procedures is possible ; in such a case the cord 
should be divided between two pairs of pressure forcieps and the 
child delivered. 

The delivery of the shoulders demands special attention. Only 
very moderate traction on the delivered head is permissible (p. 6 15). 
If patience is exercised and the uterus is stimulated to contract by 
kneading it, the shoulders will descend and rotate. They should be 
(jompelled to escape slowly, as otherwise they may cause or enlarge 
a perineal tear. The body quickly follows the shoulders. 

It is most important that a hand should be placed on ar\d follow the 
fundus of the uterus downwards as the child is expelled. If the attendant 
is single-handed he or she may do this with the left hand. If both a 
doctor and midwife or nurse are in attendance, the nurse should under- 
take this detail. 

Immediately following the birth of the child the patient should be 
turned round on to her back as on the side there is a risk of suction of 
discharges and air into the uterus, ^and thence into the gaping uterine 
sinuses. The most rare occurrence of an air embolism takes place at 
this stage (p. 570). 

Immediately the child is bom and before the cord is ligated, the 
eyes are washed with sterile water, and in all hospital cases and in 
suspicious cases in private, a few drops of nitrate of silver solution 
(1 per cent.) are dropped in — as a prophylactic measure against 
ophthalmia neonatorum (p. 024). 

The cord is then tied in two places with a two or three ply of strong 
twisted sterile thread or silk. The first ligature is placed 1 inch from 
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the umbilicus. The second is placed close up to the vulvar orifice, 
after the cord has been pulled gently from the vagina to put it 
slightly on the stretch — this ligature serves as an index to mark 
the descent of the placenta in the third stage (Fig. 143). The cord 
is then divided on the distal side of the first ligature placed near the 
umbilicus. 

The child's air passages are now cleared (p. 620) if it has not already 
cried lustily. The child's condition being satisfactory, it is wrapped 
in warm flannel or a towel and taken charge of by the nurse. Before 
she proceeds to bath the baby she should satisfy herself that there is 
no blood leaking from the cord. 

At this stage of labour the perineum should be inspected for any 
laceration. In the great majority of primipara there is slight tearing 
of the perineum, often of little more than the fourchette. If a lacera- 
tion has occurred, but is only slight, the necessary stitching — deei> 
silkworm gut sutures through the whole thickness of the perineum — 
may be conveniently done at the end of the second stage, whilst the 
attendant is awaiting the birth of the placenta. In this way advantage 
is taken of the general anaesthetic, if this has been administered during 
the last stages of labour. After the introduction of the sutures the 
third stage may be carried out without the need of continued anaes- 
thesia. In the event of the laceration being extensive and involving 
the bowel, the stitching should be delayed until the third stage is 
completed. Repair of perineal tears is fully described elsewhere 
(p, 595). 

It is extremely important that every laceration of the perineum, 
no matter how small, be cleanly united. Inattention to this point 
may be followed by infection. The risks of infection are greater 
ill perineal lacerations or in those in the lower vagina than in 
tears at a higher level, because of the immediate proximity of the 
bowel. Furthermore, some of the worst cases of puerperal septicaemia 
are due to the entry of infection through a perineal tear by droplet 
or spray contamination (p. 640). 

Apart from the risks of infection, lacerations of the pelvic floor 
and vagina are apt to be followed at a later date by prolapse 
of the vaginal walls and uterus (p. S43), severe lacerations and 
infection of cervix, by hypertrophy of cervix (p. 907), while there 
is undoubted proof that unrepaired cervical tears predispose to 
cancer of cervix (p. 772). The great majority of the disabilities 
and minor ailments that the gynaecologist is afterwards called upon 
to treat are due to the faulty management of labour and failure 
to repair injuries. 

In all j)rimiparao the cervix is lacerated ; but very rarely indeed 
is it of serious consequence in a normal labour. Extensive lacerations 
are produced most commonly by forcibly dragging the child through 
an undulated os (p. 596). 
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MANAGEMENT OF THE THIRD STAGE 

The important object is to conduct this stage so that no portion of 
placenta or membranes is retained. The most common error is to 
hurry this stage unduly. 

The attendant sits at the patient’s bedside, placing his left hand 
on the fundus of the uterus. Left to nature the uterus rests for a few 
minutes (ten to fifteen) after the birth of the child ; then it begins to 



Fig. 143.^ — Exprossiiig Placenta. 

The cord, as indicated b> the knitted liKiiiiire, has slinped wi*ll down ; 
tile uterus has lieeii iiiaKsaKed iiitu a condition of e.ontraetioii ; tlie 
accouclieur is coinpressiiiK the fundus between his thuTiil) and fingers. 


contract from time to time. It is during these contractions that 
separation of placenta takes place {vide p. 379). The uterus should not 
be massaged or kneaded, nor should premature attempts be made to express 
the placenta, for both tend to produce retention of the placenta andjor 
membranes. 

This waiting period may be utilised for the repair of minor perineal 
lacerations, as already indicated. 

When the placenta has slipped into the lower uterine segment — 
this usually occurs in from twenty to thirty minutes — ^it may safely 
be expressed. The passage of the placenta into the lower segment is 
indicated : (1) by the alteration in shape and height of the uterus — 
it becomes wider below and narrower above ; (2) by the fact that more 
of the cord is seen to slip out of the vagina. 
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Whenever the placenta has slipped into the lower segment the 
^ibdominal hand should knead the uterus to establish a strong uterine 
-contraction. After a good contraction is established (but not 
until then) the fundus is grasped antero-posteriorly between the 
thumb and fingers and compressed and pushed downwards and 
backwards to express the placenta (Crede method) (Fig. 143). As the 
placenta escapes it is grasped by the other hand and allowed to slip 
out slowly, dragging the membranes after it. The delivery of the 
placenta must be made carefully, as otherwise the membranes may 
be torn. When they are felt to be held back and do not escape freely, 
the placenta should be rotated by the two hands so that the membranes 




Fto. 144. — Alternative methods for removing Placenta and Membranes. 

In left-hand figure the ))lacenta is being rotated, in order to twist ineTubrnnes into n cord, 
but in right-hand figure no rotation is being employed. 

are twisted into the form of a rope (Fig. 144). This, combined with 
slow gentle traction, usually effects their complete delivery. 

The placenta and membranes are then floated out in water and a 
careful examination made to ensure that they are complete. 

The uterus is now flrmly massaged and ergot or pituitary extract 
is given. The patient is then carefully sponged with an antiseptic 
lotion, and any suturing that requires to be done is carried out, unless 
this has been done before the birth of the placenta. An aseptic pad 
is then placed over the vulva and the abdominal /binder is applied. 
No abdominal pad should be placed under the binder. No douche 
should be given unless there is postpartum haemorrhage or unless the 
hand has been introduced into the uterus. The patient should be 
covered with warm blankets and, if she feels chilled, one or more hot- 
water bottles should be placed in the bed. 

The temperature should be taken shortly after delivery. But much 
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more important is it to take the puUe-rate at intervals. Any rapidity 
of pulse should at once arrest attention. It almost invariably 
indicates intrauterine bleeding often of a quiet and insidious nature 
(p. 560). In such circumstances the binder should be loosened and 
the vaginal pad removed. The uterus should then be massaged and 
compressed as described for delivery of placenta. This will generally 
result in a considerable amount of blood and blood -clot being expelled 
from the vagina — the condition, in other words, is one of postpartum 
haemorrhage, fully considered elsewhere (p. 559). Should little blood 
and blood-clot come away, one should consider the possibility of 
“ obstetric shock.” Further massage of the uterus is in this event 
contraindicated — absolute rest, stimulants, and, if need be, rectal 
saline infusion are indicated (p. 571). 

The attendant must never leave the patient until he is satisfied (1) 
that the uterus is well retracted^ (2) that the pulse is satisfactory, (3) that 
there is 7101 an undue amouiit of bleeding. He should give instructions 
that the patient is to be given a teaspoonful of liquid extract of 
ergot if the vaginal discharge is excessive. 

The features and management of the puerperium are described 
elsewhere (pp. 631-637). 

The dressing of the umbilical cord and prevention of infection of 
the stump of the cord are referred to elsewhere (p. 627). 



CHAPTER XXIII 


ANESTHETICS, ANALGESICS AND SEDATIVES 
IN OBSTETRICS 

Revised by Dr Ernest Landau, Anaesthetist to 8t CJeorge's Hospital and the 
British Post-Graduate Medical School, London. 

A. ANAESTHETICS AND ANALGESICS IN LABOUR 

I T is the duty of the obstetric attendant to relieve the pangs of 
labour in so far as this can be done with safety to mother and 
child. We propose to discuss the various drugs in common use 
to-day and to indicate the advantages and limitations of each 
one. In a later section we give a short summary of what in our 
opinion is the ideal manner in which they should be employed in a 
normal labour. 

Chloroform. — When administered in small and intermittent quanti- 
ties, chloroform can be continued over a considerable period with 
comparative safety. Employed in this way it was first introduced into 
obstetrics by Sir James Young Simpson, and, as it was thus adminis- 
tered to Queen Victoria, this method of chloroform analgesia is often 
described as a la Reine.'’ It is easy of application by means of the 
C'hristie Brown or the Young Simpson inhaler, and it is well adapted 
for domestic as for hospital practice. So used, the anaesthetic does 
not completely abolish sensation, and the patient cries out or groans 
with each pain, but there is usually a complete obliteration of the 
subsequent memory of the pains. When given with skill in this way 
during the second stage, with a deeper anaesthesia at the time of the 
actual delivery, chloroform is comparatively safe. There are many 
prac^titioners who have used chloroform for normal midwifery 
throughout many years of practice without any mishap. 

At the same time we have to admit that chloroform can never be 
regarded as completely free from disadvantages or even dangers. 
It is known that it tends to decrease the strength of, and to increase 
the intervals between, the pains and thus to delay labour and predispose 
to post-partum haemorrhage and retention of the placenta and mem- 
branes, although in the majority of cases this consideration is not to 
be seriously weighed against the relief accorded to the patient. A 
much more serious question, however, is found in the real risk to life 
which it introduces. It would seem that there are some women who 
are peculiarly liable to suffer from the toxic effects of this drug. Indeed, 
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it is generally agreed that chloroform is definitely contraindicated in 
women suffering from toxaemia in any of its forms. There also do occur 
fatalities in the shape of sudden syncope or death from post-anaesthetic 
broncho-pneumonia, or acute toxic damage of the liver when the 
drug had apparently been administered with skill and care. 

We have further to keep before our minds the fact that the 
circumstances surrounding domestic midwifery often imply that 
anaesthesia is carried out under difficulties which must add to its risks. 
It has been repeatedly pointed out that many of the deaths from 
so-called “ obstetric shock ” or “ heart failure ’’ may in reality have 
probably arisen from the anaesthetic. 

Particularly dangerous is repeat anaesthesia with chloroform. 

A woman who has had a 
long-continued chloroform 
analgesia or who has had 
more than a short chloro- 
form anaesthesia is peculiarly 
liable to suffer from chloro- 
form poisoning if after an 
interval a new anaesthesia 
with the same drug is given. 
Many women who have had 
chloroform for a “ failed 
forceps ” die from this cause. 

Ether is generally con- 
traindicated in obstetric 
practice because of the 
special risk to which preg- 
nant women are exposed of 
bronchial irritation leading 
to bronchitis and broncho- 
pneumonia. Gwathmey in 
America has strongly ad- 
vocated ether given per rectum (mixture contains quinine, alcohol, 
ether in olive oil). This method has not been widely employed in 
this country. 

Nitrous oxide and oxygen is the safest and most satisfactory form 
of analgesia when available. Tlie small obstetric model of the 
McKesson intermittent flow gas-oxygen machine has been specially 
designed for this purpose. A nitrous oxide-oxygen mixture has no 
harmful effects on mother or child, and does not delay labour. In the 
early stages it is given intermittently, a 10 to 15 per cent, mixture 
being administered with the onset of each pain, and discontinued 
when the pain stops. Towards the end of the second stage continuous 
anaesthesia is induced. 

Under present conditions it is seldom possible to secure the services 
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of a skilled anaesthetist for this form of analgesia. To overcome this 
difficulty, a simple apparatus, for the administration of a nitroua 
oxide-air mixture, suitable for use by specially trained midwives, has- 
recently been evolved. 

Nitrous Oxide-Air. — As the result of an investigation carried out 
by a committee of the Royal College of Obstetricians and Gynaecologists, 
it was recommended that the only form of analgesia suitable for 
administration during labour by midwives, specially trained for the 
purpose, was that produced by nitrous oxide and air, delivered auto- 
matically by approved machines. The original machine, designed 
by Minnitt of Liverpool, delivers a mixture containing 45 per 
cent, nitrous oxide. The patient apphes the 
mask to her face just before the onset of a 
pain, places her finger over an air hole, or 
presses a button, according to the type of 
apparatus, and inhales and exhales normally. J|| 

The machine delivers the nitrous oxide-air 
mixture which in about 90 per cent, of cases 
will produce satisfactory analgesia. When the . 
pain is over the patient removes the mask, and 
reapplies it with the onset of the next pain. 

Similar machines approved by the C.M.B. as 
being suitable for use by midwives are the 
Walton -Minnitt (Figs. 145 and 146), the Queen 
(liarlotte and the Autogesia Gas-Airapparatus. 

There is sometimes some delay at the beginning 
of each i)ain in the onset of analgesia, and to 
overcome this difficulty Moir has designed an 
a|)paratus that delivers two to three breaths of 

nitrous oxide at the beginning of each pain. • 9 

This empties the gas bag, which takes one A CHAKtlS HtNC ltd 

minute to refill . During this period the patient 

can only obtain air, so the risk of overdosage is i46.—AValtf3n - iMinnitt 

eliminated. The Wellhouse machine designed 
by Elam is an improvement on this apparatus, 

which does not always provide a sufliciently long analgesia. Elam’s 
machine delivers one breath of pure nitrous oxide at the beginning 
of ea(^h cycle and thereafter a nitrous oxide-air mixture. 

It should be realised that these machines are not designed to produce 
anaesthesia, and should this become necessary, nitrous oxide-oxygen or 
some other anaesthetic must be substituted for the gas and air analgesia. 

Trichlorethylene is a non-inflammable liquid anaesthetic still on 


Fig. 146. — WalUjn - IMinnitt 
Gas-Air Analgesia A])paratiis. 
(Hospital model.) 


trial. When its vapour is inhaled from a cheap and simple apparatus, 
designed by Marrett, satisfactory analgesia is induced. Results to 
date suggest that it may be of value for the production of analgesia 
in labour. 
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B. SEDATIVES AND NARCOTICS 

Chloral and Bromide. — Chloral (20 gr.) and potassium or sodium 
bromide (30 gr.) in combination are of great value in the early 
stages of labour and until the bearing-down pains of the second 
stage commence. The mixture may be repeated at two-hourly 
intervals. The advantage of using such drugs consists in the 
fact that they are safe, and may be sufficient in themselves during a 
eonsiderable period of the labour. In the second place, if and when 
stronger drugs become necessary, these can be employed in smaller 
doses than would otherwise be the case. 

Morphia. — This is one of the most useful drugs in obstetric practice. 
Apart from the fact that, if administered towards the end of labour, 
the child may at birth be found to be “ morphinised ” and to suffer 
from an alarming apnoea, morphia in a dosage of ^ to J grain may be 
eonsidered as a safe drug in midwifery. Whilst the foetal apnoea rarely 
results in death, it is unwise to administer morphia within three or 
four hours of the expected termination of labour. For nervous primi- 
gravidse, with a long premonitory phase and sleep disturbed by pains, 
the drug is invaluable. So, w^hen exhaustion of the patient is associated 
with a lagging and enfeeblement of uterine pain (primary inertia), in 
the first stage, morphia, by ensuring sleep, acjts as a restorative. 
In such cases, of course, any factor making for obstruction to the 
labour must first be excluded. 

Scopolamine-Morphine (“ Twilight Sleep ”) is extensively employed 
in midwifery. A disadvantage of the method is that a child born after 
a labour so conducted is often apnoeic, and it may be some considerable 
time before normal breathing is established. Scopolamine-mt)rphine 
narcosis is especially useful in cases of long labour, and it is for this 
reason most valuable in primipara?. For its successful administration 
it is of paramount iniportan(;e that the patient be kept completely 
quiet, and before its commencement the bowels and bladder evacuated 
to avoid any subsequent disturbance of the patient. The room should 
be darkened. 

The best time to commence the administi-ation is in the first stage, 
whenever labour is firmly established. A common and cojivenient 
mode of administration commences with grain scopolamine 

(hyoscine hydrobromide) and J grain morphine introduced subcu- 
taneously into the leg or arm. The drug after a quarter of an hour or 
so induces a somnolence from which the patient is partly wakened 
by each succeeding pain. If properJy administered, the patient should 
have no subsequent memory of the pains. 

The effect of the first dose gradually wears off, and at the end of 
an hour or so a second injection is given, this time the hyoscine alone 
in a dose of grain. Thereafter, similar doses of hyoscine are repeated 
as required. In the case of a very long labour a second dose of morphine 
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in combination with the hyoscine may be given later. As, however, the 
apnoea, from which the child is apt to suffer, is caused more especially 
by the morphine, this should not be given when delivery is expected 
within three or four hours. 

Scopolamine morphine narcosis delays labour only to a slight 
extent and not at all in some instances. During the last phase, if the 
pains are very strong, chloroform, gas and oxygen or gas and air may 
be required. A genera] or local anaesthetic is necessary for the applica- 
tion of forceps or a difficult extraction of the breech. 

In some women scopolamine, instead of inducing narcosis, causes 
excitation and even temporary mania, and in such patients its use 
must be at once discontinued. During the course of labour carried out 
under scopolamine and morphine, the jiatient should be kept under 
careful observation. The bladder reflex is apt to be abolished and in 
such cases overdistension of the organ may impede labour. Further, 
the patient is apt to suffer from severe thirst, which should be satisfied 
by the administration of sweetened weak tea, lemonade or orangeade. 
Unless closely supervised she may attempt to slake her thirst by 
drinking any fluids at her hand. 

Nembutal. — This drug has been used extensively in obstetrics, both 
alone and in combination with other drugs. When used with chloral, 
nembutal (3 gr.) is followed in ten minutes by chloral hydrate (30 gr.). 
"Jliese doses are repeated in two to three hours, and smaller doses given 
subsequently as indicated. A maximum of nembutal 7| grains and 
<‘hloral 120 grains should not be exceeded in twelve hours. To pro- 
duce a more rapid and certain result nembutal may be injected intra- 
venously. It is injected slowly at a rate of about 1 c.c. of a 5 per 
(ent. solution per minute, and the injection stopped as soon as the 
patient loses consciousness. It should be noted that it is dangerous 
to give a barbiturate by mouth and intravenously to the same 
patient. 

Sodium Amytal (3 to 6 gr. and repeated as indicated) and Sodium 
Soneryl (6 to 11 gr. (3 to 5 capsules) and repeated as indicated) are 
often employed in obstetrics. 

Pernocton has enjoyed a wide popularity on the Continent for 
many years. The usual dose is 3 c.c. of a 10 per cent, solution 
given intravenously. At least four minutes should be taken to complete 
the injection. 

Paraldehyde. — This drug given by the rectum has its advocates. 
♦Some observers, however, have published data indicating that it tends 
to delay labour and to cause serious foetal apnoea. Further, its action 
is too uncertain to recommend it as a routine for the production of 
analgesia. 

Avertin (Bromethol), also employed by the rectal route, has been 
recommended as a useful and safe drug for obstetrical anaesthesia. 
The dosage for this purpose is 0*075 gram per kilo body- weight, given 
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when the os is half dilated in a primipara and two-thirds dilated in a 
multipara. There is some evidence that labour is prolonged, and the 
drug produces respiratory depression in the child. This drug is of 
greater value as a basic narcotic before gynaecological and surgical 
operations in a dosage of 0*08 to 0-1 gram per kilogram body- weight. 

SUMMARY 

When labour starts the patient should be encouraged to move 
about the room ; to distract her attention by any suitable means 
from her discomforts and suffering ; and to do without sedatives until 
she states that the pains are almost more than she can bear. By 
this means many patients can be piloted through the greater part 
of the first stage and not a few through the greater part of the second 
stage without suffering unduly. In fact, if a suitable appeal is made, 
many women take a pride in displaying fortitude. Unfortunately, 
women are being “ rattled ” by a number of their well-intentioned 
sisters who exaggerate the dangers of parturition and by a number of 
practitioners, obstetric specialists in particular, who ‘‘ fuss ” their 
patients by indicating the possibilities of complications instead of 
shouldering all responsibility, saying little, and encouraging mental 
robustness and physical courage in their patients. 

When it is agreed between doctor and patient that sedatives are 
necessary or advisable, the patient should be made comfortable in 
bed, and one of the following procedures adopted : — 

(а) If the labour is likely to be prolonged beyond, say, twenty hours, 
begin with chloral and bromide. Should these drugs prove insufficient, 
give morphine and scopolamine in small doses — J grain morphine and 
1 Jo grain scopolamine. Repeat the scopolamine in dosage of ^ grain 
at intervals of one to two hours during the first stage. In the second 
stage, if analgesia from these drugs is not sufficient, give “ gas and 
oxygen,” gas and air ” or chloroform “ a la Reine ” during the pains, 
as already described. 

(б) If the labour is likely to be rapid, say ten to fifteen hours, give 
morphia (J gr.) and a full dose of scopolamine gr.) Repeat 
scopolamine in dosage of grain in one or two hours if necessary ; 
but give no more morphia. In second stage analgesia may be induced 
by the methods already mentioned. . 

(c) When the services of the necessary personnel can be secured, 
analgesia will be most satisfactory when gas and oxygen or gas and 
air is given intermittently during the second stage. A small dose of 
morphia (J gr.) may be given early in labour, and the analgesia begun 
as soon as the pains become uncomfortable. Even should it become 
necessary to administer chloroform for the final stages of the labour, 
the chief objection to its use for this purpose will not be present 
(see p. 413). 
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Nitrovs oxide-oxygen is safer than either chloroform or ether when 
administered with skill, but the cumbersome apparatus required 
makes it ill-adapted for domestic midwifery unless an expert anaes- 
thetist is engaged for the labour. As a routine anaesthetic for hospital, 
“ gas and oxygen ” is of the greatest value. It is safe in toxaemic cases 
in which chloroform and ether are contraindicated. 

From what we have said it is apparent that the employment of 
chloroform or gas and oxygen during labour demands judgment and 
skill. Their use should be restricted to a limited period, and, for this 
reason, they should not be commenced during the first stage. They 
are most advantageously given when the severe bearing-down second- 
stage pains have set in, and during the birth of the head they should 
be pushed to the verge of a full surgical anaesthesia. 

It is necessary to emphasise these matters because the novice 
may easily be inclined, through a natural desire to assuage the pangs 
of labour, to begin the administration at too early a stage. Once 
he is so committed he may be pledged to the carrying out 
of a long-continued and dangerous anaesthesia, or, as an alter- 
native, to the untimely recourse to instrumental interference. The 
unwary obstetrician may in this way easily find himself on the horns 
of a serious dilemma. 

A further matter of importanc^e is that the anaesthetic should not 
be entrusted to any save those who possess the necessary skill and 
experience. It may be laid down that whenever the medical attendant 
is required to carry out any obstetric manipulation, such as forceps 
extraction, there should be available an assistant capable of carrying 
out the anaesthesia. It is impossible for a doctor to carry out any 
such procedure with the due regard for asepsis and the undivided 
attention the administering of an anaesthetic demands. It is true that 
under the circumstances which obtain so often in present-day obstetric 
practice an additional qualified practitioner is frequently economical!}^ 
impossible, or in sparsely populated areas difficult to secure. This 
condition of affairs will prevail until we have succeeded in reorganising 
the maternity service of the country on sound lines. 

How far a midwife should be entrusted with the administration 
of a general anaesthetic under the superintendence of the doctor is a 
matter which has often been discussed. It is common knowledge that 
tliis practice obtains frequently at the present day, and there are 
many midwives who, by experience, have acquired considerable skill 
in tlie carrying out of anaesthesia with chloroform under the eye of the 
medical attendant. If this practice is to be regularised, it is incumbent 
upon those who are responsible for the training of midwives to see that 
they are taught during their hospital career how to carry out such 
simple anaesthesia, and we may look forward to the time when, with the 
extension of the period of the midwife’s training, this will constitute 
an important element in her instruction. 
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c\ aNaEsthesia for obstetric operations 

1. Anesthesia fob Cesabean Section 

Spinal Anaesthesia. — This procedure, favoured by many experienced 
surgeons and ana3sthetists for Csesarean section, is strongly condemned 
by others. A large number of fatalities have been reported, and it is 
believed by many authorities that spinal anaesthesia should be avoided 
during pregnancy. If it is decided to employ this method of anspsthesia 
for Caesarean section, there should be good roascjns for this choice, and 

a sound knowledge of its dangers 
and their prevention. Its use may 
be justified where inhalational 
methods are contraindicated, for 
example, for patients suffering from 
active disease of the respiratory 
passages or lungs, or with renal 
or hepatic insufficiency. The ad- 
vantages of spinal anaesthesia, 
which may in certain ceases in- 
ff lienee its choice, are the marked 
absence of bleeding from the 
placental site, the strong contrac- 
tion of the uterus and the excellent 
and unnareotised condition of the 
newborn baby. 

Nitrous Oxide - oxygen. — ^A 

special apparatus, and an anacs- 
^ _ thetist ski lied in its use , ai*e required 

Fig. 147 .— AnjcstPthctic tabk with Boyle obtain the best results with this 
machine, rotameters, and Mushin two-jihase type of anaesthetic. NitroUS Oxide 
closed circuit. i i ^ j* 

IS the least toxic anaesthetic gas 
available, and it has no deleterious effects on mother or child, providing 
anoxfemia is avoided. The stretching of the peritoneum and abdominal 
muscles during the later months of pregnancy enable satisfactory 
anaesthesia to be maintained in the lightest plane of surgical anaesthesia 
with a relatively high percentage of oxygen, and this makes nitrous 
oxide-oxygen a particularly suitable anaesthetic for (^nesarean section. 
Should additional relaxation be required, this can be more readily and 
safely obtained by adding di-vinyl ether (Vinesthenc) or cyclopropane 
to the gases than by the addition of ether. 

Cyclopropane, a potent gas administered by a closed-circuit 
apparatus, possesses properties which make it an excellent an aesthetic 
for Caesarean section, and in many clinics it has displaced both spinal 
and other forms of inhalation anaesthesia as the routine for this operation. 
Anaesthesia is induced quickly, and maintained smoothly with a high 
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percentage (60 to 80 per cent) of oxygen, and may be deepened 
rapidly if necessary. Recovery of mother and child from the effects 
of the anaesthetic is rapid and uneventful. Recent research has shown 
that whilst the prolonged administration of nitrous oxide-oxygen 
containing less than 15 per cent, oxygen may be harmful to the 
foetus, cyclopropane alone of the inhalation anaesthetics in use will 
produce anaesthesia of the mother before it produces changes in the 
foetal circulation. 

Pentothal Sodium. — Providing there is no objection to its use on 
general grounds, a small dose (0*3 to 0*5 gram) of pentothal sodium 
or evipan sodium may be injected intravenously to induce anaesthesia 
in a nervous patient. This is preferable to sedation with opiates for 
reasons given al)ove. To provide quieter or deeper anaesthesia with 
nitrous oxide-oxygen, pentothal sodium may be injected after the birth 
of the baby. This method should be reserved for those experienced in 
the technique of intravenous anaesthesia. 

Local Anaesthesia is preferred by some operators (see p. 720). It 
is the method for (choice for patients suffering from severe degrees of 
heart failure, toxaemia, diabetes, bronchitis, asthma, active pulmonary 
tuberculosis, etc. It is also valuable for abdominal hysterotomy in 
cases of pulmonary tuberculosis, hyperemis gravidarum, etc., where 
inhaled anaesthetics may cause severe liver damage. 

Whatever method of anaesthesia is employed, the anaesthetist 
should make certain that the foetal heart is beating before the anaes- 
thetic is begun, and that no opiate has been administered to the patient 
within the previous four hours. If such an injection has been given, 
unless the operation is an urgent one, it should be postponed. 


2. Anesthesia for other Obstetric Operations 

Anaesthetics are well tolerated during pregnancy, and the anaes- 
thetics discussed in the paragraphs above are suitable for other opera- 
tions referred to in t^hapter XL. ("are should be taken to prevent 
respiratory obstruction or overdosage : two lives are at stake, and 
though the risk to the mother may be small, iri*eparablc damage may 
be done to the hetus. ("hloroform should be avoided ; nitrous oxide- 
oxygen anaesthesia, supplemented with ether when necessary, is to be 
j)referred, and in all cases tlie least toxic anaesthetic suitable for the 
operation to be performed should be chosen. 

Local Anaesthesia.— Iniiltration anaesthesia of the vaginal introitus 
and perineal areas has been recommended during the second stage of 
labour and especially during the final stage to relieve the pain associated 
with the distension of the lower end of the vagina, the vulva and the 
perineum. When combined with analgesia by one of the methods 
described for the actual delivery of the head, the results may be very 
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satisfactory in a normal, spontaneous delivery. It allows of the perfor- 
mance of an episiotomy and of the repair of the episiotomy wound or 
of lacerations, and is well adapted for routine practice in spontaneous 
delivery where a special anaesthetist is not available and the 
obstetrician is working without adequate assistance. Further, after 
the termination of the labour, the repair of a perineal tear may be 
carried out painlessly after infiltration anaesthesia of the surrounding 
soft tissues. 

Pudendal Block anaesthesia is increasingly recognised as a procedure 
of great value where forceps delivery is called for and where inhalation 
anaesthesia is contraindicated or where, in the absence of a skilled 
anaesthetist, the obstetrician is dependent upon his own resources. 
Some obstetricians employ it as a routine procedure both in spontaneous 
and in forceps delivery. The patient is placed in the lithotomy position 
and a superficial wheal is made with a hypodermic needle on each 
side halfwaj’^ between the anus and the tuberosity of the ischium. 
The anaesthetic consists of novocaine (0*5 per cent.) or nupercaine 
(0-05 per cent.). The index finger of the left hand is introduced into 
the rectum as far as the left ischial spine. This guides the needle, 
which should be 10 cm. long and which is pushed through the left- 
sided wheal up to and just beyond the ischial spine where 10 to 15 
c.c. of the anaesthetic solution is injected to block the internal pudic 
nerve just before it enters Alcock's canal. The needle is withdrawn 
as far as the superficial wheal and is then pushed as far as the bone 
of the left ischial tuberosity. It is gradually withdrawn, depositing 
5 c.c. of the solution on the way to anaesthetise the large perineal 
branch of the posterior cutaneous nerve. l"he needle is again with- 
drawn as far as the wheal and is then pushed forwards to anaesthetise 
the tissues of the labium majus. The needle is now completely with- 
drawn and the above process is duplicated on the right side. 

Parasacral Block. — Pudendal block is not suitable where internal 
manipulations are necessary such as internal version or the bringing 
down of a foot. Sufficient relaxation of the cervix and uterine body 
for such purposes can, it is claimed, be obtained by means of parasacral 
block. The procedure is, however, not sufficiently reliable for routine 
use by the obstetrician. 
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CHAPTER XXIV 


DYSTOCIA— PATHOLOGICAL LABOUR 

General Remarks — Prevention of Dystocia —Results and Dangers of 
Obstructed Labour and of Protracted Labour. 

T he subject of normal labour or eutocia having been fully 
considered, we must now turn to difficult and complicated 
labour or dystocia. 

GENERAL REMARKS 

The difficultie.s and complications may be pronounced or slight. 
The more pronounced are comparatively easily recognised, but minor 
degrees of pelvic deformity, malpositions of the foetus, etc., are readily 
overlooked. As the slighter difficulties and complications are those 
most commonly encountered in domestic practice it is necessary that 
the student of obstetrics should be instructed in the subject of 
dystocia : but to what extent is always a difficult question for the 
teacher of Obstetrics anxious to present dystocia in its proper per- 
spective. Reading through the succeeding chapters dealing with 
dystocia, the student may be staggered by the number and variety 
of possible complications. Some referred to are great rarities, but many, 
and all considered in detail, are common occurrences. 

Knowledge and experience in practical obstetrics cannot unfor- 
tunately be learned from textbooks, and although we shall strive in the 
following pages to make the subject as clear and simple as possible, and 
present to our readers a picture of these difficulties and complications, 
we would emphasise the importance of clinical and practical training. 

At the commencement of the study of dystocia let us impress our 
readers with this all-important fact, that to drag the child out of the 
parturient canal by exlreme force is not the method of dealing with a 
difficult or complicated labour. This procedure is only occasionally 
necessary or justifiable. The object of the accoucheur should be to 
correct errors and to extract the child with the least expenditure of 
force and with the least injury to the mother and child. To do this 
it is absolutely necessary that the diagnosis is as exact as possible. 
In approaching every case of dystocia the accoucheur should ask him- 
self : Why is it that Nature has failed and I am experiencing difficulty 
in extracting the child I 

The busy practitioner with many patients to visit and exhausted by 
hours of strenuous work is very much tempted to hasten delivery by 

42.5 



426 


OBSTETRICS AND GYNiECOLOGY 


applying forceps or dragging on the limbs when this is quite unnecessary. 
In vain is it for him to persuade himself that no harm follows this 
practice — the wards of maternity and gynaecological hospitals tell a 
different story. 

Before considering the various conditions which may cause dystocia 
our readers must understand that there are natural variations in normal 
parturitions. All women who have a normal delivery do not have 
exactly similar labours. This is more particularly observed with regard 
to two features of the labour — ^namely, the degree of pain suffered, and 
the duration of the parturition. Thus it comes about that it is very 
difficult to define dystocia, for the border-line between a normal and 
an abnormal labour may not be clear-cut. 

But if it is of great importance that the accoucheur should appreciate 
the natural variations of parturition, it is equally important that he 
should recognise when Nature is at fault and requires assistance, and 
that he should do so as early as possible. He should never presume that 
a parturition is normal until he has excluded the possibility of its being 
abnormal. 

The practice of obstetrics, therefore, calls for great judgment, experi- 
ence, finesse, and patience on the part of those who desire to follow it 
conscientiously and scientifically. 

Labour, as pointed out (p. 365), is influenced by throe factors : 
(a) The Forces or Powers ; (6) the Feetus or Passenger ; and (c) the 
Parturient Canal or Passage. In all cases an attempt should be made 
to estimate how far each of these factors is disturbed. This is often 
difficult, especially in minor forms of dystocia, for sometimes more 
than one and indeed all three are at fault. The obstetrician must 
therefore strive to relegate to each its proper significance. 

In addition operative interference may become necessary in the 
interest of the mother and/or child, although the factors of labour may 
not be disturbed. Take, for example, valvular disease of the heart, 
phthisis, toxamiia ; for these and other conditions it may be necessary to 
hasten the delivery, and in some cases to induce labour. Lastly, inter- 
ference may be called for in complications suddenly developing, such as 
severe haemorrhage (antepartum or postpartum), prolapse of the cord. 

Before considering the various abnormalities of labour in detail, a 
word or two about their prevention, 

PREVENTION OF DYSTOCIA 

The acknowledged triumphs of preventive medicine in so many 
fields naturally raises the question, How far can dystocia be prevented ? 
Incidentally reference has already been made to this subject ; but 
so important is it that fuller consideration of it at this point is 
deemed advisable. 

Until comparatively recent years difficulties and complications of 



DYSTOCIA— PATHOLOGICAL LABOUR 427 

labour were dealt with as they arose, with the result that to a large 
extent they presented themselves as surprises. To-day, by means of 
an exhaustive examination in the thirty-fourth or thirty-sixth week of 
pregnancy (p. 191), surprises have been reduced to the minimum. The 
stage has been reached when it may be claimed, and without fear of 
contradiction, that very few pregnant women need pass into labour 
with any serious obstetric complication unrecognised beforehand. 

All malpresentations and malpositions of the foetus, with the excep- 
tion of some ‘‘ face ” and brow ” presentations which develop early in 
labour, can be recognised by palpation, auscultation, and in cases of 
doubt by radiography. Plural pregnancy, foetal malformations such as 
hydrocephalus or anencephalus. and intrauterine death, can be recog- 
nised by these same methods ; here, however, only by radiography is 
it possible in many instances to reach an exact diagnosis. Malformations 
of the pelvis can be diagnosed, and for practical purposes the degree of 
disproportion estimated, by mensuration (p. 522 et seq.), and exactly 
determined by radiography. Take, again, the haemorrhages of the 
later months — placenta praevia and accidental haemorrhage. In the 
former in a large number of instances there is the warning signal of 
repeated slight haemorrhage prior to the severe bleeding which prostrates 
the patient and places her life in jeopardy ; and in the latter there are 
the warning signals of high blood-pressure and albuminuria. Here also 
radiography may be of assistance in clearing up the diagnosis. 

It transpires, then, that this complete examination in the thirty- 
fourth to thirty-sixth week permits the attendant accoucheur to cut 
down uncertainties to {a) slight maladjustments of head to pelvis ; 
(6) prolapse of umbilical cord ; (c) strength of expulsive forces ; (d) 
resistance of the soft parts of parturient canal. 

Prolapse of cord (p. 499) is always associated with a very high 
foetal mortality, no matter what method of treatment is employed. 
The chances of its occurrence, however, if presentation of child is 
normal (first or second vertex) and maternal pelvis is normal, is approxi- 
mately only 1 in 1 (500. 

As regards the other two — ^the forces and the resistance of soft parts 
— there is very definite clinical evidence that the former is generally 
adequate and the latter seldom abnormal. The evidence is the low rate 
of forceps delivery in well-organised maternity services conducted on 
conservative linos (2*5 to 5 per cent, forceps deliveries). 

The abnormalities which can be corrected are for the most part 
faulty presentations and positions of the foetus ; the advantages, for 
example, of converting a breech into a vertex presentation far outweigh 
the disadvantages and dangers (placental separation, prolapse of cord), 
as we point out in due course (p. 464). 

As regards pelvic disproportion, the most that can be done for 
the primigravida is to make preparations for “ trial ” labour (p. 528) 
or Caesarean section (p. 532). Induction of labour is unsuitable for the 
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primigravida (p, 528) ; but may be employed with great advantage 
in the case of the multigravida. 

The recognition of abnormal conditions, the planning out before- 
hand how an abnormality should be approached, if it cannot be 
corrected — in other words, antenatal supervision in the complete 
sense of the term — ^is one of the greatest, if not the greatest advance 
which has ever occurred in the whole history of obstetrics ; even in 
its present incompleteness it has been of incalculable advantage to 
countless expectant mothers. 


RESULTS AND DANGERS OF OBSTRUCTED LABOUR 

So far we have referred to restraint in interference and to the 
gross abnormalities which necessitate interference. We must now 
direct our readers’ attention to the results which may follow a protracted 
labour where the abnormal conditions referred to have not been removed 
or dealt with. Naturally, both the mother and child suffer ; indeed, 
in many instances one and sometimes both lose their lives. Such 
unfortunate results, however, do not occur suddenly : there is a gradual 
working up to them. 

The danger signals in an obstructed labour may be summed up in 
the term distress.” On the mother s side, the earliest indication of 
distress is an increase in the pulse-rate. At first this increase may be 
slight, but before long it becomes more marked. Generally later, but 
sometimes contemporaneously with the increased pulse-rate, there is 
a rise of temperature. It is often slight ; indeed, the rise may not 
amount to more than half a degree, and it is by no means constant. 
Much more important is increasing restlessness, not simply uneasiness 
due to the pains,” but manifestations of general restlessness even in 
the intervals between them. In addition, tiie patient complains of 
tenderness over the lower })art of the uterus independent altogether 
of the uterine c‘ontractions. Pressure over the lower uterine 
segment aggravates the tenderness. An overdistended bladder may 
also be associated wdtli suprapubic tenderness. The differential 
diagnosis of the two conditions is simple, for a distended bladder 
can be seen, and if a catheter is passed large quantities of urine are 
withdrawn. 

Still later, it will be found that the intervals between the pains 
become shorter until one pain runs into another and the uterus j)as8es 
into a state known as “ tetanic contraction ” (p. 436). By the time 
this stage has been reached a marked alteration in the lower uterine 
segment will have occurred, and Bandl’s ring, which marks its upper 
limit, can generally be felt running obliquely across the uterus above 
the symphysis pubis. The patient’s condition is now very parlous, 
for the uterus is on the point of rupture {vide Rupture of the Uterus, 
p. 599). She should not be permitted to drift into this condition. 
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Before she has reached such a state delivery of the child should have 
been completed by some operative procedure. 

The signals of foetal distress are not so obvious. Indeed, careful 
watchfulness on the part of the obstetrician in charge is necessary if 
they are to be recognised early. Here the first danger-signal is a 
decrease in the foetal heart-rate. From 140 or 130 it falls to 120, 110, 
100. Not only should the rate be taken, but the influence of uterine 
contractions upon the heart-sounds should be noted. At all times the 
foetal heart-sounds become slower during a uterine contraction ; but if 
the child’s vitality is undisturbed they quickly return to the ordinary 
rate as the “ pains ” pass off. When they return slowly, and especially if 
they become irregular after a contraction, there is no time to lose if the 
child is to be saved ; but in hastening delivery great caution must be 
exercised. If the presenting part is low in the pelvis delivery can be 
easily effected. On the other hand, if the presenting part is high in 
the pelvis and/or the cervix not fully dilated there is great risk of serious 
injury being inflicted on the mother or child by forcible extraction — in 
such cases it is most important to complete the dilatation manually 
prior to exerting traction on the child and to be satisfied that inter- 
ference of this nature is justified and advisable — in some instances 
Caesarean section may be the wiser choice. 

Another significant feature is a progressive enlargement of the 
caput succidaneum. 

A later indication of footal distress is escape of meconium. We shall 
see that escape of meconium is a normal occurrence in the second 
stage of labour where the breech presents (p. 461). But in all other 
presentations discharge of meconium in quantity indicates that the 
child is in great danger and can only be saved by a speedy delivery. 
Immediately before the death of the foetus there is one other symptom 
of distress — namely, violent foetal movements. These two symptoms 
in<licate that oxygenation of the child’s blood is being progressively 
interfered with. So pronounced may this become that the child may 
make respiratory efforts as a result of stimulation of the respiratory 
centre by the ever-increasing carbon dioxide in its circulation. Very 
occasionally it may actuall}'^ cry in utero (mgitas tderinus) if air has 
been introduced into the uterine cavity while the o])erator is carrying 
out intrauterine manipulations. 

In this connection the relative claims of mother and child must be 
considered. In dealing wdth the complications of parturition we are 
often faced with this difficult problem, for the treatment which is best 
for the mother may not be so satisfactory as regaj’ds the child ; and 
vice versa, the ideal treatment for the child may endanger the life of 
the mother. On occiasions, it may be unwise to attempt to save a 
child whose vitality has been seriously prejudiced by an obstructed 
labour, because in the circumstances few children survive delivery or 
the first few days of neonatal life. The mother, therefore, should be 
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given first consideration — ^the procedure selected should be that which 
is safest for the mother. 

The picture here presented of a prolonged labour illustrates more 
particularly dystocia due to obstruction (“ obstructed labour ”) caused 
by (a) faulty position of child (shoulder presentation, mento-posterior 
position of face, occipito-posterior position of vertex, malformations — 
e.g. hydrocephalus), (6) pelvic deformity or disproportion. Distinct 
from this and with problems of its own is the protracted labour due to 
inertia of the uterus and/or rigidity of the soft parts. Its special 
dangers are exhaustion and acidosis, which may be important factors 
in inducing Obstetric Shock (p. 571). 



CHAPTER XXV 


DYSTOCIA (continued) 

A. FAULTS IN THE FORCES 

Undue Strength of the Forces (Precipitate Labour)— Inefficiency 
of the Forces — Tetanic Contractions of Uterus — Localised 
Contractions of Uterus 

ALTHOUGH faults in the expulsive forces are a common cause 
/% of delay it must be admitted that this explanation is given too 

-^readily in a large number of instances. It is so simple and 
vague that the accoucheur is tempted to be satisfied with it, 
whenever the cause of dystocia is not strikingly apparent, /m practice, 
therefore, it is a good rule to attribute delay and difficulty in labour to 
faults in the forces only when faults in the passage or passenger can be 
excluded. 

In approaching this subject of the forces as a factor of dystocia, we 
are arrested at the outset by the fact that there is no exact means of 
estimating the forces. With dystocia associated with the passage 
and passenger, we shall see that it is quite otherwise, for by care- 
ful investigation the degree of difficulty may be fairly correctly 
determined. 

Early in labour the only means of estimating the strength of the 
forces is the simple expedient of applying a hand over the abdomen 
and determining the frequency, duration and effect of the uterine con- 
tractions. In the second stage, when the head has descended to the 
pelvic floor, progress is noted by the character of the pains and the 
progressive distension of the perineum. 

Numerous experiments have been carried out with the purpose of 
observing the effect that various drugs have upon uterine contractions. 
In the human subject this has been done by the device of inserting a 
small rubber bag between the membranes and uterine wall and attach- 
ing this to a column of mercury from which another tube passes off to 
a revolving drum on which the contractions can be recorded. The illus- 
tration here shown indicates the results of such an experiment (Fig. 148 ). 
Instruments for appheation over the uterus, and held in position by 
straps round the patient’s bod}’^, have been devised for the purjwse of 
registering the strength of the uterine contractions ; so far the results 
are unreliable and the instruments of little if any practical value. 

431 
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The expulsive forces may be abnormal in three respects : (a) unduly 
strong (precipitate labour) ; (6) unduly feeble and inactive or atonic 
(inertia) ; (c) continuous (tetanic). 

(a) Precipitate Labour. — Although excessively strong uterine 
eontractions and the resulting condition of precipitate labour do not, 
properly speaking, come imder the heading of dystocia, there is no 
more suitable place than here for considering the subject. 

Precipitate labour seems to be peculiar to certain individuals. It 
is not due entirely to excessive strength of the uterine contractions 
although this is often present, but also to the fact that in a large number 
of instances the soft parts of the parturient canal offer unusually little 
resistance. Very often there are only one or two pains,” indicating 
that the process of dilatation of the cervix, usually associated with much 
suffering, occasionally does not disturb the nervous system to any extent 
and is attended by little if any pain. 

The ordinary dangers of precipitate labour are laceration of the 
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perineum, postpartum haunorrhage, and injuries to the child such as 
rujiture of the cord, fracture of the skull, if the child is forcibly 
expelled from the parturient canal with the mother in the erect 
posture. One occurrence of medico-legal importance is t hat occasionally 
the violence of the “ pains ” may leafl to a condition of temporary 
mania and the distracted mother may do injury to her child. This 
plea if sustained in a court of law exonerates the mother from a charge 
of infanticide. 

Other accidents to the mother occur occasionally, such as emjihy- 
sema, fracture of the sternum, owing to the great strength of bearing- 
down efforts (p. 607). 

Treatment . — (Generally speaking, the medical attendant has little 
chance of treating this condition, for labour is generally over before his 
arrival. Should he be jiresent, however, while these extremely severe 
contractions are occurring he will naturally try to lessen them by the 
administration of an ansesthetic. In this country we still employ 
chloroform ; but the whole subject of anaesthesia in labour is discussed 
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elsewhere (p. 418). It is profitless in c^es of this kind to advise the 
patient not to bear down, for her control over the auxiliary or bearing- 
down forces is gone. 

Patients who are in the habit of having precipitate labours should 
see to it that they are never far from home during the weeks preceding 
labour ; otherwise they may be placed in a very awkward and humiliat- 
ing position should labour come on suddenly and unexpectedly. 

(b) Uterine Inertia. — Uterine inertia is generally divided into 
(a) primary and (6) secondary inertia, the former being attributed 
to inherent weakness from uterine hypoplasia or faulty innervation, 
and the latter to exhaustion from prolonged and severe uterine activity. 

There are undoubtedly more subtle causes underlying primary, and 
possibly also to some extent secondary, uterine inertia. We have seen 
that the hormone or hormones from the posterior lobe of the pituitary 
gland are held in check for the first half of pregnancy by progesterone. 
Until recently it was thought that as this influence wears off oestrin, 
accumulating in the blood, sensitised the uterus to the oxytocic 
hormone (pitocin) of the posterior lobe. The hormonal mechanism is 
much more complicated however {vide p. 185) ; but there is consensus 
of opinion that primary inertia is in many instances the result of 
hormonal maladjustments. Probably also as Kreis maintains, it is 
due to slight anatomical or structural variations in the cervix as 
primigravidse are particularly prone to uterine inertia. 

The classification into primary and secondary inertia is not com- 
pletely satisfactory. We think, therefore, that we can give the student 
a better idea of the significance of inefficiency of the forces if we discuss 
the subject under the heads of : (a) delay in the first stage of labour ; 
and (b) delay in the second stage. 

Delay in the First Stage of Labour. — Before discmssing tliis 
subject it must be clearly understood that all other causes of delay, 
such as mechanical obstruction, rigidity of the cervix, are excluded 
- they are considered later in connection with dystocia due to faults 
in the passage (p. 539). We are here concerned with delay in the first 
stage, the result of faulty uterine contractions. 

Uterine contractions to be effective should possess three cha*’acter- 
istics : they should occur at regular but not too long intervals, they 
should be strong, and they should be sustained. As labour advances 
each of these features beijomes more pronounced. Very frequently, 
however, during the course of labour these features vary from time to 
time both as regards the interval and severity of the “ pains ’’ ; indeed, 
it often appears as if the uterus took short periods of rest. Within 
certain limits this may be considered a natural occurrence which, 
although it may lead to a little prolongation of the first stage, is not of 
any real significance. 

In most instances inertia is due not so much to weakness of uterine 
muscle but rather to something inhibiting uterine activity. For 
28 
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example, it will often be found that an overdistended bladder or 
bowel inhibits uterine contractions. Overdistension of uterus from 
hydramnios or plural pregnancy may have a similar effect. Very 
commonly the presence of the medical attendant, and certainly in a 
number of cases also the mental strain and fear of the pains coming on, 
arrest uterine action. This must not be understood to imply that the 
individual by her will can exercise any control over the occurrence of 
uterine contractions, for this, as we have already seen, is not the case. 
This inhibitory influence of fear in all its gradations is most important. 
Whether it is always hormonal (through the suprarenals), or, in its 
minor degrees, is mental and confined to the nervous system and 
uterine innervation cannot be stated with certainty. We have already 
stressed the intimate correlation between the hormones of ovary and 
pituitary gland in influencing uterine action. 

In connection with innervation, it will be found that anything, 
such as faulty position of head or pelvic disproportion, which interferes 
with the pressure of the presenting head on the cervix is associated w^ith 
feeble uterine action and prolongation of the first stage of labour— 
here there exists a lessening of reflex stimulation. 

Treatment. — ^Wherc the disturbing influences are obvious the treat- 
ment is simple. The bladder should be kept empty and the bowel 
should be thoroughly evacuated at the commencement of the labour. 
Where the delay is due to overdistension of uterus the membranes 
should be ruptured, even although the dilatation of the cervix has 
made comparatively little progress. Most important in many instances 
is the administration of some sedative such as bromide and chloral, 
morphia, omnopon, or, better still, scopolamine and morphine, with 
the object of allaying all nervousness (p. 416). It is surprising in this 
stage how^ rapid the progress may be following the administration of 
sedatives, provided the sedatives are not given in too large doses. 
Nor should one neglect the psychological effect of robust but considerate 
encouragement on the part of midwife, or doctor and nurse, in 
attendance — this influence may delay the call for sedatives early 
in labour. 

A word is necessary at this point regarding a procedure which has 
come to be employed very frequently — viz., artificial rupture of 
membranes early in labour. We are opposed to the too free employ- 
ment of this procedure. On the other hand, we think that judiciously 
employed it is often useful. The subject is more fully considered in 
connection with Induction of Labour (p. 732). Treatment by drugs, 
other than sedatives already mentioned, has proved disappointing so far. 
Oxytocics such as pituitrin and ergot and its derivative (ergometrine) 
are in small doses ineffective and in larger doses dangerous in the 
first stage. Conflicting are the views expressed regarding quinine. 
Thymophysin has not proved as satisfactory as was at first claimed 
by its advocates. 
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Possibly, when hormonal influences are better understood, hormones 
suitably adjusted may be found to be of great benefit ; but as in 
dysmenorrhoea so in uterine inertia the results have not come up to 
expectation, except in respect to that of the posterior lobe of the 
pituitary gland. 

Jeff coate ^ has reported favourably of oestrone and oestriadol 
benzoate in uterine inertia in both stages of labour, provided there is 
no mechanical obstruction. Response is immediate in some, but in 
others not until an hour or two has transpired. Not all obstetricians 
have had as fortunate an experience with those drugs. 

Delay in the Second Stage. — In this stage, as there are two 
forces concerned — namely, the uterine contractions and the auxiliary 
or bearing-down forces — we may find that the fault is in either or both. 
Delay may be due to overdistension of the bladder and the other 
conditions which we have seen inhibit uterine contractions in the first 
stage. But more important in this stage is the inertia which results 
from temporary uterine exhaustion. All muscle becomes fatigued in 
time, so it is not surprising that the uterine muscle becomes exhausted. 

Very commonly, however, delay in this stage is not due altogether 
to faulty uterine contractions but to feebleness in the auxiliary forces. 
A considerable amount of the strength of the uterine contractions and 
the auxiliary forces in the second stage is refiexly set up by the 
mechanical stimulus of the presenting part on the pelvic fioor. Feeble- 
ness, therefore, of the forces not infrequently results from non-descent 
or faulty descent of the presenting part — e,g. occipito-posterior 
positions (p, 441). This can be demonstrated, if the patient is lightly 
anaesthetised, by pulling upon the perineum or introducing the hand 
or a blade of the forceps into the vagina, each of which refiexly 
augments the frequency and severity of the uterine contractions and 
bearing-down efforts. In this connection it must also be remembered 
that all sedutives dull down the pelvic floor reflex. This is one of the 
strongest arguments against the too free employment of sedatives and 
the price which must be paid for their employment. 

As regards treatment, it is obvious that there are three courses 
which may be pursued : (a) stimulation of the forces ; (6) termination 
of the labour by extraction of the child ; (c) giving the patient a rest. 

Many stimulants to uterine contraction have been suggested and 
employed — e.g. massage of the uterus, hot vaginal douches. They, 
however, are of relatively little importance compared to such drugs 
as ergot and its derivatives, and pituitary extract. We have not 
included quinine as a uterine stimulant in the second stage — it is 
questionable if it is of much value for inducing premature 
labour (p. 734). Ergot, ergometrine and pituitary extract have an 
almost immediate effect in causing strong uterine contractions. 

‘ First Blair Bell Memorial Lecture. Journ. Obst. and Oyn., Bril. Emp., 1938, vol. xlv., 
No. 6, p. 873. 
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They are, however, dangerous drugs used unwisely. This w^as 
proved in the case of ergot long years ago, and it has gradually come 
to be realised that pituitary extract is nearly as dangerous. We must 
caution our readers against the indiscriminate employment of pituitary 
extract for the purpose of hastening the second stage of labour. 
Unfortunately, this word of caution is necessary. There are now 
many cases on record in which rupture of the uterus, severe vaginal 
lacerations, and/or retention of the placenta have resulted from the 
use of pituitary extract. Pituitary extract shouM only be employed in 
the seco'tid> stage of labour in multipart, ami in them only if the head is 
at the outlet and there is no abnormality in foetal for'tmtion, presentation 
and position, or in the parturient canal. In such cases 0-5 c.c. pituitary 
extract may be given as an alternative to the application of forceps. 

Artificial extraction of the child is the general course followed. 
Now, provided there is no contraindication, Nature has been given 
every chance to effect delivery, and extraction is not employed simply 
for the convenience of the accoucheur but in the interests of mother 
and child, there is no objection to completing the delivery by means 
of forceps — indeed it is indicated. This amounts to nothing more than 
assisting the head through the vaginal outlet. It may be put thus : 
if incipient inertia is recognised, forceps is indicated ; if pronounced 
inertia has developed forceps is contraindicated, but complete inertia 
should be anticipated. In such cases the accoucheur must have 
everything in readiness to combat i)ostpartum haemorrhage should 
it occur. 

As regards the third alternative — giving the patient a rest -here, 
too, discretion must be exercised. There are two great objections to 
employing sedatives, more esj)ecially morphia, at this stage : (a) they 
dull down the pelvic fioor reflex, and (b) they endanger the life of the 
child (p. 618). Therefore when the second stage has lasted two to three 
hours, and before that time if there are other indications for interference, 
the child should be extracted with forceps. 

Prolongation of labour as one sees it most markedly in rigidity of 
cervix is considered elsewhere (p. 543). The ordinary slighter delay 
to which we have just referred is not so serious, nevertheless everything 
must be done to control exhaustion and acidosis — the importance of 
glucose in combating both these (jonditions has been already stressed 
(p. 403). 

Tetanic Contractions of Uterus. — Tetanic contraction of the uterus 
(tetanus uteri) is a condition observed in pronounced dystocia, where 
the uterus has been long trying to overcome an obstruction — e.g, pelvic 
deformity, impacted shoulder presentation, hydrocephalus. It may 
develop if ergot or pituitary extract have been injudiciously 
administered. The condition was considered in the previous chapter 
under Obstructed Labour (p. 428). 

Localised Contractions of the Uterus. — This form of irregular 
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contraction may occur both in pregnancy and labour. It is 
specially liable to occur at the orifices where circular muscle fibres 
are most abundant— os internum and externum, and openings of the 
Fallopian tubes. 

Reference has already been made to irregular contractions of the 
uterus during pregnancy. 

During labour localised spasmodic contractions (“ false pains,” 
p. 374) often cause considerable discomfort. When they occur about the 
retraction ring (strictura uteri), or about the external os (trismus 
uteri, spasmodic rigidity of the cervix), they may interfere with the 
birth of the child or placenta — they are considered in Chapter 
XXXI, pp. 541-547. 



CHAPTER XXVI 


DYSTOCIA {continued) 

B. FAULTS IN THE F(ETUS OR PASSENGER 

Malpositions and Malpresentations of the Head — Occipito-posterior — Deep 
Transverse Arrest — ^Face — Brow — Prolapse of Limbs — Pelvic Presentations — 
Breech, Foot and Knee — Shoulder Presentation (Oblique or Transverse Lie) 
— Arm and Elbow Presentation — Compound Presentation 

OCCIPITO-POSTERIOR POSITIONS OF THE VERTEX 

I N a textbook written primarily for students we cannot discuss 
this very controversial subject in too great detail. We must, 
however, deal with it more fully than some other complications 
because the two occipito-posterior positions (third and fourth vertex) 
constitute the commonest of the minor complications of obstetric 
practice as they are encountered in 20 to 25 per cent, of all vertex 
presentations. 

Prior to labour the long axis of the child’s head (occipito-frontal) 
lies transversely qua the pelvic inlet (p. 384), tilted, however, very 
often a little obliquely — ^in a few instances it may actually lie in 
one of the obhque diameters (first, second, third and fourth vertex 
positions). 

When labour supervenes, often even in the “ premonitory stage ” 
these four cardinal positions become more general ; but in a number 
of instances the long axis of the head remaims in the transverse 
diameter of the pelvis. Persistence of the transverse position right 
down to the outlet leads to what is known as “ deep transverse 
arrest ” (p. 448). 

A number of obstetricians had come to recognise these facts by 
simple abdominal palpation — ^radiography has confirmed their observa- 
tions. It has done more, it has demonstrated that the position assumed 
by the head is influenced by two factors — ^viz. : (a) the formation of the 
pelvis and (6) the position of the back of the child. 

In the chapter devoted to pelvic, malformations there is a special 
section (pp. 534-538) which deals with “ minor variations in pelvic 
formation.” These variations were known to anatomists from the 
study of dry pelves in anatomical museums, but their significance, in 
respect to the mechanism of birth, was not appreciated by obstetricians 
until radiography demonstrated their existence. The minor pelvic 
variations which favour occipito-posterior positions of the vertex are 
the android and anthropoid types (p. 536), and the high assimilation 
pelvis (p. 512). We do not wish to stress unduly the importance of 
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radiography in this particular connection. Our readers will realise 
how easy it is to slip into the error of exaggerating the importance of 
any new method of examination, and particularly its application to 
treatment where the radiograph shows only slight departure from the 
normal pelvic formation. 

Let us consider now the other influencing factor — the ‘position of the 
back. The back of the child is situated on one or other side of the 
uterus and is directed somewhat forwards or backwards — and very 
much oftener forwards than backwards, which is not surprising if one 
bears in mind the projection forwards of the lower spinal column of 
the mother. Position of head as affecting position of back has for long 
been recognised ; but position of back as affecting position of head has 



Third Vertex (R.O.P.). Fourth Vertex (L.O.P.). 

Fig, 149, — Occipito-posterior Positions of Vertex — occasionally existing before Labour 
(primary), but more generally assumed after labour has started (secondary). 


only been stressed recently by a few writers — “ revived ” is perhaps the 
more correct term, as a number of the older writers do make reference 
to this particular point. Here again the exactness of radiographic 
examination has furnished important information. It has to be borne 
in mind, however, and this too has been demonstrated in radiographs, 
that owing to the flexibility of the neck a degree — sometimes quite a 
conMderahle degree — of torsion of head on trunk may occur if there is 
deflexion of the head as pertains in occipito-posterior positions. 

Diagnosis. — Lateb Weeks of Pregnancy and Early in Labour. 
— A true (primary) occipito-posterior jxisition is relatively infrequent 
prior to labour. Even during the later days of pregnancy alterations in 
the decubitus of the patient — from recumbent to the erect posture, or 
turning in bed from one side to the other — may alter the position of 
the child until the head becomes fixed in the pelvic brim. The most 
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to be concluded is that the likelihood of a posterior position developing 
is proportionate to the degree to which the back of the child is directed 
posteriorly. Further, the probability of an occipito-posterior position 
is three times as great if the chiUVs back is on the right side than if the 
back is on the left side ; because the torsion of the uterus to the right 
and the presence of the rectum on the left side tend to maintain a 
forward position of the back located on the left side. 

When the vertex assumes the occipito-posterior position prior to 
labour (“ primary ”) or takes up this position after labour has started 
(“ secondary ”) certain definite features can be recognised by inspection, 
palpation and auscultation. It is only after labour has made 
considerable progress that much can be learned from a vaginal 
or rectal examination. 

Inspection . — ^With posterior positions of the vertex there is 




Fiq. 150. — Abdominal Palpation of an Occipito-posterior Position of Vertex. Note the two 
hands are about the same level because there is deflexion of lu^acl as described btdow. 

frequently observed a slight flattening of the distended uterus and a 
depression between the upper and lower foetal poles. The configuration 
resembles the appearance of the abdomen when the bladder is over- 
distended (p. 502). If there is any doubt that the latter condition 
exists a catheter should be passed and the bladder emptied. 

Palpation . — The most striking feature in occipito-posterior positions 
of the vertex is the ease with which the limbs can be felt and the visible 
active movements of the limbs. On the other hand, there is difficulty 
in defining the back. It has been already indicated that the fcetal head 
in a primigravida becomes fixed in the pelvic brim in the late weeks 
of pregnancy. With occipito-posterior positions (primary) this is not 
so pronounced, for the head is less flexed. And so it comes about that 
the hands of the examiner defining the sinciput and occiput respec- 
tively are at very nearly the same levels, although the one defining 
the occiput is always a little lower (Fig. 150). 
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Auscultation, — As the back of the foetus is posterior there is some- 
times difficulty in hearing the foetal heart-sounds. Generally they 
are best heard well round to the side towards which the back is directed. 
Thus in the third vertex “ R.O.P.” they are heard best to the right, 
and in the fourth vertex “L.O.P.” to the left (vide Fig. 81, p. 173). 
But in a few instances, if there is very marked deflexion of head and 
trunk, the foetal heart sounds may be heard best over the ventral, 
as})ect of the child, as in face and brow presentations (p. 450). 

Vaginal Examination. — As the head does not fit the pelvis so 
exactly as in the ordinary first vertex position it is difficult to reach 
the presenting part early in labour. It stands to reason, therefore, that 
the markings by which the position of the head is determined are diflScult 
to define until the head has descended some little way into the cavity. 
There is one striking feature which should always arouse suspicion in 
the mind of the accoucheur that he is dealing with an occipito-posterior 
position — namely, the ease with which the anterior fontanelle is felt. This 
fontanelle is directed forwards and to the left in the “ third vertex,” and 
forwards and to the right in the “ fourth vertex,” position. 

What is stated in the foregoing paragraph applies more especially 
to the days when a diagnosis of presentation and position was made 
entirely by vaginal examination. Having satisfied oneself by palpation 
that the presentation is the vertex it is inadvisable to make a vaginal 
examination early in labour to determine the position. 

Early Rupture of Membranes. — ^This occurs in 30 to 40 per cent, 
of cases. In a large proportion of cases in which it occurs the occiput 
rotates backwards. 

Later in Larour.- If the malposition has not been diagnosed early 
it should be suspected when undue delay occurs in the descent of the 
head, and if the membranes have ruptured early — the characteristic 
features noted by palpation have already been described. Then on 
vaginal examination, if the ordinary “ landmarks ” on the foetal head 
arc obscured by the caput succedaneum, as is sometimes the case, 
search may be made for the pinna of the ear — obstetricians of the past 
attached great importance to the direction of the pinna in diagnosing 
malpositions of the head. 

At this stage a correct diagnosis is possible by rectal examination, 
indeed theie is much to be said in favour of rectal examination for 
noting progress of descent of the foetal head (p. 402). 

Mechanism of Birth. — The mechanism of birth in third and fourth 
vertex positions is most interesting, for the head may take either (a) a 
long rotation, which brings the occiput to the front, or (h) a short rota- 
tion, which ends in the occiput rotating into the hollow of the sacrum. 

Lon{/ Rotation.— Tim is the common termination, and occurs in 
between 80 to 90 per cent, of occipito-posterior positions. It is 
naturally the most favourable. 

If the progress of labour is carefully watched in an occipito-posterior 
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position it will be noticed that at a certain stage of the labour, just as 
the head reaches the pelvic floor, it becomes more flexed. The anterior 
fontanelle, which up to this time could be easily felt, becomes more 
difficult to reach ; while, conversely, the posterior fontanelle becomes 
more accessible (Fig. 151 , b). Sometimes during a single “pain,’’ on 
other occasions by a more gradual process, the occiput comes round to 
the front, rotating through a second vertex (Fig. 151, c) if the position 
has been a third, and through a first vertex if the position has been a 
fourth. This brings the occiput behind the symphysis pubis (Fig. 


A 


C D 

Fia. 151. — Movements which the Head undergoes in “Long Rotation ” of a Third 
Occipito-postorior Position of the Vertex. 

A. Third vertex position. B. Flexion prior to rotation. 

(\ Long rotation into second position. D. Full rotation occiput now forward. 

151, d). The birth of the head now takes place in the manner already 
described for occipito-anterior positions (p. 394). 

Short Rotation . — This takes place in between 10 and 20 per cent, of 
occipito-posterior positions, and is very much less favourable than the 
“ long rotation.” When it occurs the anterior fontanelle remains per- 
manently low and easily felt. In other words, imperfect flexion persists. 
The head descends to the pelvic floor, and the occiput rotates into 
the hollow of the sacrum. The condition is now described as a 2 )ersistent 
occipito-pofiterior position. Should spontaneous birth take place it will 
be observed that the area between the forehead and bridge of nose 
is pressed against the symphysis pubis followed by an increase of 
flexion, with the result that the occiput is driven over the perineum. 
Finally, the forehead and face come from behind the symphysis pubis 
by a movement of extension. These stages in the delivery are shown 
in the accompanying illustration (Fig. 152). Spontaneous delivery in 
this form is often referred to as birth “ face to pubes ” — it occurs 
in somewhere about 20 per cent, of cases of persistent occipito- 
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posterior positions and is most likely to occur in the anthropoid type of 
pdvis (p. 536). 

Radiography has demonstrated beyond any question that formation 




Fia. 152. — Mechanism of Birth in a Persistent Occipilo-posterior Position — often 
referred to as birth “ Face to l^ubes.” 

of pelvis is the most important factor in determining (a) engagement 
of head in an occipito-posterior position and (b) whether a long or a 
short rotation will occur. 


SUMMARY OF MECHANISM OF BIRTH TN OCCIPITO- 
POSTERIOR POSITIONS 


THIRD VERTEX 

Long 

Head right oblique occiput pos- 
terior (R.O.P,). 

Descent. 

Flexion. 

Rotation into “ second vertex ” 
(R.O.A.). 

Rotation into conjugate. 


FOURTH VERTEX 

Rotation 

Head left oblique occiput pos- 
terior (L.O.P.). 

Descent. 

Flexion. 

Rotation into “ first vertex ” 
(L.O.A.). 

Rotation into conjugate. 


Birth of head as in occipito-anterior position. 

External rotation as shoulders descend (p. 394). 

The degree of rotation of shoulders depends largely upon the original position of 
shoulders and the extent to which they have followed the rotation of the head. In some 
instances there is a true restitution and the face comes once again to be directed forwards, 
because the shoulders have not rotated forwards. 


Short Rotation 

(Spontaneous delivery — 20 to 30 per cent, if left alone.) 
Occiput rotates into hollow of sacrum. 

Forehead pressed against symphysis. 

Head bom by flexion occiput sweeping over peritoneum. 
Lastly, by extension, face comes from behind symphysis pubis. 
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The student will naturally ask for an explanation of these move- 
ments and more particularly of the long rotation which the head so 
often takes. Many theories have been advanced, but the most probable 
and satisfactory is the one suggested by the late Berry Hart — that the 
part of the foetal head which strikes the floor of the pelvis first is 
rotated forwards. If the occiput does so — as occurs if the head be- 
comes well flexed — then it comes to the front and the long rotation 
occurs ; if, on the other hand, the sinciput or forehead strikes the 
floor first — as occurs if the head remains deflexed — then it is directed 
forwards and the occiput backwards (persistent occipito-posterior 
position). 

There is clinical evidence in support of this theory, for we find 
that long rotation is the rule with a normal pelvis and a head of 
average size — both of which conditions imply resistance to the descent 



Fig. 153. — Left-hand Figure moulding in Occipito-anterior 
positions. Right-hand Figure moulding in Persistent Oeoipito- 
j)08terior Positions. 


of the head, and consequently good flexion. Further, experiments in 
the post-mortem room support the theory, for if a foetus is pushed 
down through the pelvis with its occiput posterior the occiput rotates 
forwards, provided, and as long as, there is good resistance in the 
pelvic floor. The authors of this work are not entirely satisfied that 
the above is the explanation in all instances ; they are of opinion 
that in some cases the general pelvic formation and in others the 
position of the back is the determining factor. It apj^eavts, for example y 
from radiographic exairnnations that the sfu)rt rotation resulting in a 
persistent occipito-posterior position is * very frequently observer! in the 
anthropoid type of pelvis (p. 537) and furthermore, that in such a type 
spontaneous delivery face to pubes ” generally occurs. 

The Caput Succexlaneum and Moulding . — The caput succedaneum 
in occipito-posterior presentations is especially pronounced on the left 
parietal bone in a third position and on the right parietal bone in a 
fourth position. Should anterior rotation occur it extends farther 
back and more closely conesponds with the one which forms in occipito- 



OCCIPITO-POSTERIOR POSITIONS 


445 


anterior positions. But in persistent occipito-posterior positions it 
continues to develop on the original sites. The moulding which the 
head undergoes also varies. If the occiput takes a long rotation the 
head is elongated, as already indicated in occipito-anterior positions. 
Should, however, the case terminate as a persistent occipito-posterior 
position the shape of the head is more globular (Fig. 153). 

Prognosis. — The prognosis is less favourable for mother and child 
in occipito-posterior positions. Compared with occipito-anterior 
positions the mortality and morbidity, both maternal and foetal, are 
distinctly higher, especially where the malposition is not corrected and 
the head is delivered with forceps in a persistent posterior position. 
The reasons for this are obvious. The labour is more prolonged, 
vaginal examinations are more frequent ; if manual manipulations are 
employed the risks of infection are increased. Then if the head is 
delivered face to pubes ” the soft parts of the mother are often badly 
torn because the longer occipito-froiital diameter of the head is thrown 
across the vaginal outlet. The difference between this diameter and 
the more favourable sub-occipito-bregmatic is f inch (2 cm.), which 
does not appear a matter of much (consequence. If, however, the 
differen(ce is considered in terms of the respective circumferences it 
reaches 2-5 inches (6 cm.). The lacerations of the vagina are often 
very extensive and run deeply into the perineal floor, injuring not only 
the smaller muscles of the perineum but even the levatores ani and 
coccygei muscles. 

Then as regards the child, intracranial injuries are particularly 
liable to result in occipito-posterior positions, delivered as such with 
forceps, because considerable force is necessary to extract the head, 
the forehead is unduly pressed against the symphysis pubis, and the 
forceps are liable to slip off the head. 

Management of Occipito-posterior Position. — Phophylactic 
Rotation before Laboitr. — The treatment consists in applying 
long pads suitably placed up the sides of the uterus — the pads are held 
in place by an abdominal binder. Buist and others claim many 
successes for this treatment. As we have seen, most cases supposed 
to be occipito-posterior positions, because of the ease with which the 
limbs can be palpated, arc in reality transverse positions of the vertex. 
If these cases are included as examples of occipito-posterior position, 
rotation can be effected easily ; but the great majority rotate forward 
if left alone. The primary occipito-posterior position (third and 
fourth vertex) is difficult to rotate and to retain in the altered position, 
according to the experience of the authors. Furtljermore, they would 
point out that pads and binder in such circumstances aggravate the 
malposition. They advise, however, that the patient should be 
instructed to lie as much as possible on the side opposite that to which 
the child's back is directed. 

Management of Labour. — Long rotation does not occur as a 
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rule until labour has advanced considerably in the second stage. 
Consequently, the first essential is to give Nature plenty of time. The 
correction must not be postponed too long, however, otherwise the 
uterus retracts so firmly upon the foetus that manual correction of 
the presentation becomes difficult and may be ultimately impossible. 
It is not easy, therefore, to lay down, in writing, hard-and-fast rules as 
to when to interfere. Generally speaking, if with strong uterine con- 
tractions there is no evidence of flexion, two hours in the second stage 
is quite long enough. Further, if before this time the head has 
definitely rotated into the conjugate with the occiput posterior, manual 
rectification should not be postponed, because spontaneous birth can 



Method “ A.” Method “ B.” 


Fig. 154 — Two Methods for rotating an Occipito-posterior Position of the Vertex. 

now only occur with “ face to pubes ” — a mode of birth which involves 
a prolongation of labour, occurs only in some 10 to 20 per cent, of 
cases, and is associated with a relatively high fcetal mortality and 
morbidity. Lastly, if the back of the child is very pronouncedly 
posterior, interference is advisable. If, however, a radiographic examina- 
tion has been made ami the pelvis is proved to be of the “ anthropoid ’’ 
type, the labour should be allowed to j^'f'oceed, as spontaneous birth 
face to pubes ” generally occurs ajid vnthout serious conseque7ices to 
the child. 

Manual Correction. — There are two Ynethods of manually correcting 
this malpresentation, and in the hands of experienced obstetricians 
they are successful in 90 to 95 per cent, of cases if employed early 
enough. 

Method A. — It will be observed that in this method (Fig. 154) the 
accoucheur passes his whole hand into the vagina, grasps the head 
between his fingers and thumb and rotates the occiput forwards. But 
it will be observed also that with his other hand placed over the 
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uterus externally he pulls round the anterior shoulder so as to bring 
about a rotation of the trunk. It is essential that the trunk should 
be rotated, otherwise the head will slip back into its former position 
whenever the hand is removed ; besides, injury may be done to 
the neck of the child if the head is twisted round while the position 
of the body is unaltered. Having rotated the head and trunk 
forwards, the operator should now apply forceps and extract the 
child very carefully. 

Method B , — In this method (Fig. 154) the operator’s internal hand, 
as shown in the illustration, is passed up beyond the head and placed 
on the shoulder — ^the trunk is rotated by the internal and external 
hands. This manoeuvre is a little more complicated and is generally 
reserved for cases in which the simpler procedure (Method A) has 
failed owing to fixation of shoulders. 

The two manoeuvres just described may appear simple, but, as a 



Fk;. iru). — Sims' Semi-prone or Exaggerated Left Lateral Position. Very useful 
in Manual Correction of Unfavourable Presentations. If the patient is fixed up 
in the lithotomy position, she can be swung over into the left or right lateral 
position by the assistant. 

matter of fact, in practice they are not so easily carried out unless the 
accoucheur has had considerable obstetric experience. 

We have found both methods of rectification difficult to carry out 
if the uterus is firmly retracted and the patient is in the dorsal position. 
But if the patient is deeply anaesthetised and placed in the exaggerated 
lateral position (Fig. 155) rectification is simplified, and for two 
reasons — firstly, it permits an easy dislodgment of the head because 
the trunk falls toward the more dependent side ; secondly, it encourages 
rotation of the trunk, provided the patient is placed in the exaggerated 
left lateral position for a third vertex and the exaggerated right lateral 
position for a fourth vertex. We have frequently failed to bring about 
a rotation with the patient in the dorsal position and succeeded quite 
easily when she has been placed in the most suitable exaggerated 
lateral position {vide subscription to Fig. 155). 

After correction of the position by the manoeuvres described the 
patient should be quietly turned round into the dorsal position and 
forceps applied. Extraction can then be easily accomplished. 

Rotation by Means of Forceps , — While this method of rotation 
may be safe in skilled hands we do not advocate it. Particularly 
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dangerous is its employment if the back of the child is markedly 
posterior — in such circumstances the back must be brought forwards 
manually. To turn the head round with forceps, as one does a key 
in a door, without at the same time rotating the trunk is a most 
dangerous procedure for the child. Reference is made elsewhere 
{p. 703) to a special forceps designed by Kielland and favoured by 
some obstetricians. 

Where manual reposition is impossible and the child has to be 
delivered with the foetal head in an occipito-posterior position or 
“ face to pubes,” forceps, in the manner described (p. 712), is necessary. 
In this event episiotoray ” is often of advantage. 

There remain a few’ cases in which the head cannot be extracted 
with forceps ; then the only alternative may be craniotomy, as 
Caesarean section in the circumstances might involve subjecting the 
mother to too great a risk (p. 532). To select Caesarean section at an 
earUer stage is only justifiable if there is well-marked pelvic deformity 
— an occipito-posterior position per se does not justify ('aesarean section. 



DEEP TRANSVERSE ARREST OF HEAD 

This very unfavourable position of the head at the pelvic outlet 
results from {a) a persistence of the ordinary position assumed by the 
head prior to labour (p. 510) ; (6) failure of the vertex in an occipito- 
posterior position to completely rotate. It is caused almost always by 
some minor variation of pelvic formation, and more particularly a 
flattening of the curve of the sacriuri 'fp. 511), or the aiidroid type of 
pelvis (p. 537). Before the head can be extracted with forceps the 
occiput must be rotated forwards, and in certain cJrciimstances this 
may be extremely difficult and on occasions is impossible (p. 537). 
We caution our readers to be on the lookout for this condition. 
If the radiograph shows a pelvic? malformation such as has been 
mentioned as causing this condition. Caesarean scc;tion should be given 
most serious consideration. 
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FACE PRESENTATIONS 

The frequency of face presentation is 1 in 250-300 births. It is less 
favourable than the occipito -posterior position already described. 

iEtiology. — ^This presentation may be (a) primary — ^that is to say, 
it may exist for some time before labour starts ; {b) secondary, when 
it develops during the course of labour. Prior to labour face and 
vertex may alternate. The majority of examples of secondary face 
presentations develop from occipito-posterior positions of vertex. 

The most important causative factor of presentations of the face, 
be they i)rimary or secondary, is anything which interferes with the 
sinking down and engagement of the vertex. Therefore they are 
definitely favoured by (1) slighter degrees of pelvic deformity ; (2) 
obliquity of the uterus ; (3) elongation of the foetal head (dolicho- 
cephalic) ; (4) anything which causes the trunk to be less flexed and 



so favours deflexion of the trunk or head. Another important cause 
is (5) malformation of foetus (congenital bronchocele, meningocele, 
anencephaly) — malformations are present in 10 \2 per cent, of all face 

and brow preHentaiions . 

Diagnosis. — Palpation. — The most striking feature on abdominal 
palpation is a depression between the occiput and back of the child. 
This, however, is not always easy to determine, and is especially 
difficult if the back of the child is directed posteriorly. In not a few 
instances of face presentation the lower pole of the uterus is very 
sensitive and the foetal parts are consequently difficult to define ; 
besides, the back, as it runs nearer the middle of the uterus, cannot be 
so easily felt. In this presentation the hand directed towards the chin 
can be sunk deeper down than the hand which palpates the occiput 
(Fig. 157). But here again difficulty may be experienced, so that 

29 
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even the skilled accoucheur, after careful palpation, may overlook a 
face presentation. A radiograph is of invaluable assistance. It is 
hardly necessary to add that the breech is found at the fundus, and 
the limbs are disposed as in vertex presentations. Here the limbs- 



Third Face (L.M.A.). Fourth Face (R.M.A,). 

Fig. 1.j8. — Face Presentations!. 


are particularly easily felt in third and fourth positions in which the 
thorax is pushed forwards. 

Atiscultation . — In cases where the chin is directed forwards (mento- 
anterior positions) the foetal heart-sounds are heard over the chesty 
which is pressed against the anterior uterine waU. As a matter of fact, 
the foetal heart-beats can occasionally be felt if the uterine and ab- 
dominal walls are thin. But if the back of the child is turned towards 
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the front (mento-posterior positions) there may be difficulty in hearing 
the heart’Bounds because the back, as already stated, runs more 
in the middle line of the uterus. Still, in most face presentations 
the sounds can be heard to one or other side of the abdomen 
below the umbilicus. 

Vaginal Examination, — This examination is of special importance 
because, as already indicated, the accoucheur is uncertain, in many 
cases, from his abdominal examination if the presentation is vertex or 
face. The “ landmarks ” of the face are characteristic : they are the 
orbital ridges, the eyes, the bridge of the nose, the anterior nares, the 
mouth and the chin — particularly important are the anterior nares 
and the alveolar processes inside the mouth. In practice, however, it 
is sometimes not easy to feel them, because the presenting part is high, 
and further, they sometimes resemble quite closely the landmarks ” 
characteristic of the breech {vide p. 459). Should the accoucheur be 
uncertain regarding the presentation he should anaesthetise the patient. 
It is infinitely better to put the patient to the shght inconvenience of a 
short anuNsthesia than to remain in doubt as to the presentation. If 
the patient is in hospital a radiograph should be taken. 

Mechanism of Birth. — There are four positions of the face and 
these are very easily remembered, for they correspond to the vertex 
positions, only the hejad is extendexl instead of flexed (Fig. 158). The 
denominator in face presentations is the chin (mentum). First face 
position (R.M.P.) — long axis of the face is in the right oblique diameter 
with the chin posterior. Second face position (L.M.P.) — long axis of 
the face is in the left oblique diameter with the chin posterior. Third 
face position (L.M.A.) — long axis of the face is in the right oblique 
diameter with the chin anterior. Fourth face position (R.M.A.) — long 
axis of the face is in the left oblique diameter with the chin anterior. 
Thus there are two positions in which the chin is anterior (third and 
fourth), and two in which it is posterior (first and second). 

Mento-antkriok Positions (Third and Fourth Po.sitions). — 
These positions arc the most favourable and fortunately o(*cur six 
times as often as mento-posterior positions. The mechanism is 
simple if the mechanism for normal vertex positions is remembered. 
The difference really consists in the substitution of extension for 
fiexion in the early stage, and flexion for extension in the later 
stage of the labour. 

In these positions the head starts its descent in an attitude of 
extension, and this is increased owdng to the resistance of the pelvic 
canal. Thus we speak of the first movement as one of eoctension. As 
the head descends in this attitude and meets with the resistance of the 
pelvic floor the chin rotates forwards, so that the long axis of the face 
rotates into the conjugate diameter of the pelvis, with the chin to the 
front. This is the second movement, and is exactly similar to and 
produced by the same causes as bring about this rotation in vertex 
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positions. As the face comes to the outlet of the pelvis, the chin is 
seen to be driven under the arch of the pubes, and the face, and finally 
the occiput, pass over the perineum (Rg. 159). Thus in a face pre- 
sentation the actual birth takes place by a movement of flexion, and 




Fig. 159. — Mechanism of Birth in a Mento-anterior Position. 

this occurs from the same causes as bring about the birth of the head 
by extension in vertex presentations. The last movement the face 
undergoes is an external rotation brought about by the rotation of the 
shoulders as they engage and descend in the pelvic cavity, Here again 

this movement is similar to 
the external rotation in vertex 
presentations. 

Men TO - POSTERIOR POSI- 
TIONS (First and Second 
Positions). — These are com- 
parable to the occipito-posterior 
positions of the vertex. As 
the face descends it may take 
the long rotation, in which 
extension becomes more 
marked and the chin rotates 
forwards (in the first through 
a f(>urth, and in the second 
through a third) until it comes 

behind the symphysis pubis. 
f^O.160.-PerstatentMento.pos1^riorPo«ition. observed 

that the movement is exactly comparable to the long rotation 
observed in occipito-posterior positions. This is the most favourable 
termination. 
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Unfortunately, short rotation sometimes occurs. Here the chin 
rotates into the hollow of the sacrum, a condition known as “ persistent 
mento-posterior position ” (Fig. 160). This is a most unfavourable 
occurrence, because the head, already extremely extended, with the 
chin behind, cannot be delivered. Even with forceps the occiput 
cannot be pulled down from behind the symphysis pubis, nor can the 
chin be pulled over the perineum. Consequently, unless the face is 
converted into a vertex position or the chin rotated to the front, the 
operation of Caesarean section on craniotomy will have to be 
performed. The latter operation should never be necessary if the 
malposition has been recognised early enough and the child is alive. 


SUMMARY OF MENTO-POSTERIOR POSITIONS 


FIRST FACE 


SECOND FACE 


Long Rotation 


Face right oblique mento-posterior. 
Extension. 

Rotation into fourth face 
(R.M.A.). 

Rotation into conjugate. 

Flexion, with birth of head. 
External rotation. 


Face left oblique mento-posterior. 
Extension. 

Rotation into “ third face 
(L.M.A.). 

Rotation into conjugate. 

Flexion, with birth of head. 
External rotation. 


l^hort Rotation 

Chin passes into hollow of sacrum (persistent mento-posterior position). 
Head becomes fixed. Birth impossible. 

Hie Caput Succ€da7ieurn and Moulding in Face Presentations. — The 
caput succedaneum in face presentations forms 

over the malar bones and 
round the angles of the 
eyes and mouth. The result 
is that the child born in 
this position presents a 
bruised appearance, some- 
what alarming to the 
mother. The bruising, how- 
ever, provided no injury 
has been done to the child, 
soon disappears, and in a 
day or two is entirely gone/ 

The moulding which occurs is typical (Figs. 161. 162). There is 
great elongation of the head, which may persist for a few days. Very 
frequently, also, if the child is placed in bed it will be observed that 
the head assumes the attitude of extension, which it occupied during 
its passage through the canal. This is only temporary, however, for 



Fia . 161 . — Moulding of Head 
and Attitude of Extension of 
Head after Birth. 



Flo. 162. — Showing 
(IMenia of Face. 
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in a day or two the overstretching of the anterior muscles and 
the spasmodic contractions of the posterior muscles of the neck 
disappear. 

Prognosis, — The prognosis in face presentations varies with the 
position. Mento-anterior positions are little worse than occipito- 
anterior positions of the vertex. When, however, the chin is posterior 
the outlook is distinctly less favourable, because of the uncertainty 
as to whether or not a long rotation forwards of the chin will occur, 
or be possible by artificial means. Thus face presentations give the 
accoucheur a certain amount of anxiety, added to which is the fact 
that the delicate structures of the face, especially the eyes and mouth 
and the overstretched st^rnomastoid muscles, may very easily be 
injured if the manipulations and delivery are not carried out with 
great gentleness and care. In all series of presentations of face the 
foetal mortality rate is high. In 10 to 12 per cent, of face and brow 
presentMions the foetus is malformed (p. 449). 

Treatment of Pace Presentations. — (a) Mento-anterior Positions, 
— Mento-anterior positions should be left severely alone ; no attempt 
should be made to alter them, for in most cases spontaneous delivery 
occurs. Should this not take place the child can be easily extracted 
with forceps. Details as to the use of forceps in this condition are 
described under Forceps Delivery (p. 71'1). 

(b) M enio-posterior Positions. — ^Here the treatment is not so obvious, 
nor is there general agreement regarding the best course to pursue. 
This is evidenced by the fact that some specialists recommend version 
and the bringing down of a foot. There is much to be said in favour 
of this procedure and it is probably the best choice for the family 
practitioner faced with this complication, provided he recognises it 
early enough. But to perform version for an impacted mento-posterior 
position late in labour is a most dangerous procedure {ride Rupture of 
Uterus, p. 600). 

Artificial conversion of a face into a vertex by manipulation is 
not easy and is impossible if the uterus has firmly retracted on the 
child. Therefore it should be carried out early in the second stage. 
There have been many recommendations since Baudelocque first 
described his method of bringing down the occiput and flexing the head. 
The one most favoured is to dislodge the head from the pelvis with 
a hand passed into the vagina. The hand is carried up well into 
the uterus and pressed against the chest to bring about flexion of the 
trunk. This flexing of the trunk is essential to the fiuccess of the manoeume. 
and is facilitated by an assistant pulling externally the breech over in 
the opposite direction. The trunk being well flexed, the operator 
slowly withdraws his hand, and as he does so he flexes the head. If he 
has been successful he has secured (a) a flexed trunk and (6) a 
flexed head in an occipito-anterior position. Should this have been 
accomplished, forceps are applied and the child extracted. The 
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manipulations are rather complicated and should not be attempted 
•except by an experienced obstetric operator. 

It is obvious that we must have some alternative manoeuvre than 
the one described, which, as stated, is difficult and seldom successful if 
labour is far advanced in the second stage. The alternative treatment 
consistfi in rotating the chin forwards and bringing about a mento-anterior 
position of the face. This is generally possible just as in the occipito- 
posterior positions of the vertex. It should be carried out in the same 
way. The patient should be deeply anaesthetised and placed in the 
•exaggerated lateral position (p. 447) ; one hand introduced into the 
vagina grasps the head and rotates the chin forwards, while the external 
hand pulls the anterior shoulder forwards. Where there is difficulty 
in carrying out this procedure the operator should dislodge the head 
and pass the hand into the uterus beyond the head, and, pressing on 
the anterior shoulder, push it forwards in the same manner as has 
been recommended for occipito-posterior positions of the vertex (Fig. 
154, b). These manipulations are practically always possible, provided 
the uterus is not too firmly retracted, and the patient is deeply 
anaesthetised. Should they fail, however, and craniotomy appear to 
be the only procedure left to the accoucheur, one other trial should 
be made to bring about rotation. In mento-posterior positions low in 
l>elvis, where conditions appear hopeless and craniotomy seems the 
only means of terminating the delivery, a number of experienced 
accoucheurs have found that the application of forceps and gentle 
traction on the head has resulted in rotation of the chin forwards. 
Although it takes place relatively seldom it should always be 
tried before the dernier ressorl of craniotomy ; but on the strict 
understanding that traction must not be continued if rotation does 
not occur. 

We are not j)repared to recommend (■icsarean section for this 
condition se. We believe the obstetrician of experience can effect 
delivery by the vagina satisfactory to both mother and child, provided 
he ('hooses the most suitable time for correcting the malposition. 
But in cases where this opportunity has passed and the head is 
impacted with the chin posterior, and manual (correction has failed, 
< -amrean section must of necessity show poor results for both mother 
and child. 

If, however, pelvic deformity exists or a large child and a definite 
mento-posterior position is recognised l)efore any attempts at correc- 
tion have been made, Caesarean section should (certainly be considered 
very seriously. Here a radiograph of materpal pelvis and foetal 
liead is of invaluable assistance. Pelvic malformation may indicate 
f.Viesarean section while fcctal malformation (10 to 12 per (^ent.) would 
suggest craniotomy as the choice. All this goes to prove once 
again the advantages of aiming at exactness in diagnosis before or early 
in labour. 
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BROW PRESENTATION 

This is the most unfavourable position of the vertex, as the longest 
axis of the head — the occipito-mental diameter — becomes arrested 
above the pelvic brim. The position is one midway between vertex 

and face, as shown in the accom- 
panying illustration (Pig. 163). For- 
tunately it is a rare occurrence ; it 
is encountered once in 3000 cases. 
Because of its rarity, and the 
difficulties experienced in defining 
the landmarks of the presenting 
part, the condition is often un- 
recognised until labour is well 
advanced. Indeed, in most eases 
seen by the specialist in hospital, 
labour has continued for a long time, 
and unsuccessful attempts at delivery 
with forceps have generally been 
made. We would therefore draw 
the attention of our readers to 
the diagnosis of this most unfavour- 
able presentation and emphasise once again the importance of 
determining the presentation. In most (;ascs it is advisable to transfer 
the patient to an institution. 

Diagnosis. — By abdominal 'pal'palion the presentation more closely 
resembles a face than a vertex, but owing to the fact that the forepart 
of head becomes comparatively early fixed in the j)elvic brim one is 
apt to be deceived into thinking that the condition is quite satisfactory. 
In tins presentation the resistance of chhi and occiput is encountered 
at the same level (com])arc Fig. 157). 

On vaginal examination the “ landmarks " felt are the frontal 
eminence, the orbital ridges, and very generally the bridge of the nose 
and the anterior nares. But the mouth, alveolar processes and chin 
can only be distinguished if the examining fingers are passed well up 
beyond the nose. If the labour has been in progress for some time the 
“ landmarks ” referred to are very mu(;h masked by the cedematous 
condition of the forehead and face. 

Treatment. — In brow presentation,', if the foetus is of normal size 
and the pelvic canal of normal capacity, the child cannot be bom. 
The brow becomes impacted and the head undergoes the peculiar 
moulding shown in the accompanying illustration (Fig. 164). It will 
be observed that the brow becomes unduly prominent or the head 
assumes a triangular shape. 

In a few cases the child has been dragged out with forceps, where 
great force has been employed ; but the injuries done to it and to the 
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mother never justify such a procedure. The head, therefore, must be 
converted either into a face or vertex presentation. Under no circum- 
stances should extreme force be employed to deliver the child with the 
brow presenting. As to which conversion (face or vertex) is preferable,, 
this depends partly upon the position, but chiefly upon which is easier^ 
for sometimes it is easier to bring the vertex, and at other times the 
face, to present. Generally, it is better to convert into an occipito- 
anterior position of the vertex or into a mento-anterior position of 
the face ; consequently, if the chin is posterior the vertex con- 
version is better, while if the chin is anterior, a face conversion is 
preferable. 

As an alternative, version may be selected for both mento-anterior 
and mento-posterior positions. 

A number of successes have been secured by the employment of 
Willett’s forceps (p. 581), so useful in certain cases of placenta praevia. 



Fig. lf)4. — Moulding of Head in Brow Presentation. (Spiegelberg.) 


The forceps is applied to the scalp over the occiput — a small roll of 
gauze is passed through the handle of the forceps and a weight (2 lbs.) 
is attached to the end of the gauze. The traction thus induced brings 
about flexion of the head — it is a most ingenious procedure. 

Here again the question of Caesarean section may have to be con- 
sidered in circumstances such as have been outlined in connection 
with ])resentations of the face. 

PROLAPSE OF ARM WITH CRANIAL PRESENTATIONS 

This complication is not common (Fig. 165). It^is very important, 
however, that its significance should be appreciated, for the accoucheur 
is apt, should he feel a hand or arm at the brim of the pelvis, to conclude 
that he has to deal with an oblique or transverse presentation (p. 475), 
and to proceed immediately to perform the operation of version. Now, 
with a prolapsed arm in front of the head it is not necessary to perform 
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version. The correct treatment is to push up the arm beyond the head 
and allow the head to engage. In this condition the head cannot 
enter the pelvis while the arm is prolapsed ; but if the arm is 
replaced, provided the pelvis is normal, the head enters the brim quite 
satisfactorily and descends in the ordinary manner. This, however, 
has to be remembered, that in a large proportion of cases of prolapse 
of arm the pelvis is contracted. Indeed such a condition should always 
be suspected where the arm prolapses, and should l)e given due 
consideration. 

A very rare and particularly complicated condition (Fig. 166 ) is 
nuchal displacement of the arm, where the arm gets behind the occiput. 



Fio. 16"). — Prolapse of Arm with Vertex 
Presentation. 



Fig. 166. — Dor.sal or Nuchal Ihsplac 
mcnt of the Arm. 


Here? the liead sinks well down in the ])elvis. hut is arrested at the 
outlet. It is specially difficult to recognise, but it should be suspected 
if there is difficulty in delivering the head with forceps where ])osition 
of head and pelvic outlet are normal. 

The correct treatment is to anaesthetise the 2>iitient, j)lace lier in 
the left lateral position, dislodge the head, and jiush up the arm from 
the back towards the ventral aspect of the child. Forceps should then 
be applied and the child delivered. 

PELVKJ PRESENTATIONS 

Pelvic presentations include those of the breech, foot and knee ; 
but, as the two latter are sinijily presentations of the breech in which 
the lower limb has prolapsed, they are of no great significance. 
They will, however, be referred to when we have considered breech 
presentations. 
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The frequency of pelvic presentations is about 3 or 4 per cent., 
taking into account full-time and premature labours, but is only about 
2*6 per cent, for labours at term. 

iGtiology. — C/ertain conditions favour the occurrence of pelvic 
presentation. Amongst the more important may be mentioned : 
•(1) Contracted pelvis — ^here the deformity of the pelvis interferes with 
the engagement of the head. (2) Overdistension of the uterus from 
hydramnios, associated not infrequently with a small foetus — this 
permits greater mobility of the foetus in utero and consequently favours 
a breech presentation. (8) Plural pregnancy. In a considerable pro- 
portion of cases, as we shall see later (]). 496), one or both foetuses 
presents by the breech. (4) Deformities of the foetus, as, for example, 
hydrocephalus. (5) Death or prematurity of the foetus. (6) Placenta 
praevia — breecjh presentations are relatively more common with this 
complication because the placenta situated in the lower part of the 
uterus alters to some extent the shape of the uterus. Besides, in 
this complication labour frequently comes on before term, and, 
as stated, prematurity favours breech presentation. (7) Individual 
peculiarities — occasionally breech presentation recurs in subsequent 
labours. 

Diagnosis.— It is of very great importance that the attendant 
should recognise a breech presentation not only early in labour, but, 
if possible, in the later weeks of pregnancy, when the presentation can 
be altered by external version into the more favourable one of the 
vertex. 

The pregnant wT)man in whom the foetus presents by the breech 
complains not infrequently of discomfort in the upper part of the 
abdomen — for example, she states that she feels a hard body pressing 
on her stomach, or that she has pain, or that she has great discomfort 
cabout the region of the stomach when the foetus moves. While such 
symptoms are not pathognomonic of a breech presentation they should 
certainly arouse a suspicion that thLs condition is present. 

We cannot say that we have observed any (?haraoteristic difference 
in the sha})e of the uf)per pole of the uterus in breech presentations. 
But occasionally, in dorso- posterior positions, there may be an undue 
prominen(*e of the uterus over the fundus where the head is situated. 
♦Sometimes, too, a sulcus is observed between the upper and lower 
pole of the uterus. 

Palpation . — The diagnosis of this presentation in the later weeks of 
pregnancy is generally possible by careful palpation. By this ex- 
amination the foetal part at the pelvic brim is felt to be softer, less 
regular and globular, than the hard head. The foetal part at the 
fundus, on the other hand, is felt to be hard, round and smooth, 
t^ometimes the patient complains of pain on palpation over the head. 
At the fundus there is another most important sign — namely, 

ballottement ” of the head between the palpating hands (Fig. 167). 
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We emphasise this most valuable sign because it is frequently the 
first to arrest attention during the examination. In most cases 
it can be made out comparatively easily ; but where the liquor 
amnii is scanty, the head is well flexed and the trunk dorso-anterior, 
it is more difficult. 

The back and limbs of the child are felt to either side of the 
uterus. The back can be traced down into the breech as a continuous 
unbroken curved line ; but upwards towards the head there may 
be a slight break and the occiput may be felt if the head is not 
flexed. Where the dorsum of the child is: posterior the limbs are 
felt in front. 

In respect to palpation it will be found in practice that 
the two conditions which most closely resemble one another — 
and are therefore most difficult to differentiate — are a dorso-posterior 




Fkj. ]67. — Falpatiofi of a. IJitimIi Picsonirtlioii. 


position of the breech and an occipito-posterior position of the 
vertex. 

Auscultation . — Another important diagnostic sign of breech pre- 
sentation is the hearing of foetal heart-sounds most distinctly above 
the umbihcus, the reason being, of course, that the upper part of the 
trunk is high in the uterus {vide Fig. SI). 

Radiography . — In cases in which, after careful examination, there 
is still uncertainty regarding the presentation a radiograph should 
be taken in the thirty-seventh week of pregnancy. Even the most 
experienced obstetrician may find this necessary, and especially if 
the patient is a primigravida and the abdominal walls are very rigid. 
There is a further advantage — ^by radiography it can be determined 
beforehand if the legs are extended. 

Vaginal Examination . — Very little can be made out by vaginal 
examination before labour, for the presenting part is high and the 
outline of the breech difficult to define through the vaginal vault. 
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When labour is well established, and a finger can be passed through 
the cervix, the softness and irregularity of the presenting surface 
should arrest attention. It is generally stated that in this presentation 
the bag of membranes is more sausage-shaped ; we cannot say 
that this can always be observed. But there is one very 
suspicious and not infrequent occurrence — viz., premature rupture 
of the membranes. This may take place very early in labour, 
sometimes before it has properly started ; the occurrence should 
always lead the accoucheur to suspect a breech or some other 
abnormal presentation. 

Whenever the breech can be reached with ease the different “ land- 
marks ” characteristic of it are readily felt. These are the bony 
tuberosities of the ischia, between which is a depression passing 
forwards to the genitalia and backwards to the all-important 
“ landmark ” of this presentation — ^viz., the rough surface of the sacrum 
and tip of the coccyx. After the membranes have ruptured, and 
the breech has sunk into the pelvis, these ‘‘ landmarks ” become more 
distinct. 

Still later, as the breech descends into the pelvis and the uterine 
wall during a contraction compresses the trunk, meconium is forced 
out of the anus. This is a very useful sign, but it occurs relatively 
late in labour — the presentation should have been diagnosed before 
its occurrence. Meconium esca|)es in head and transverse presentations, 
but only after a prolonged labour and shortly before the death of the 
child (p. 429). Of no significance is the discharge of meconium-stained 
liquor amnii, for, as we have already seen, the foetus not infrequently 
expels small quantities of meconium into the amnionic cavity in the 
later weeks of gestation. 

It will be observed that at each stage from the thirty -sixth week 
of pregnancy until labour is well advanced certain indications, or 
warnings,” inform the accoucheur that a breech presentation exists. 

Varieties or Breech Positions. — The four positions in which 
the breech may present are shown in the accompanying illustration 
(Fig. 168). They are very simply arrived at, by placing the child 
sitting in the pelvic brim so that the long axis of the head corresponds 
in position to that assumed by the head in vertex presentations. In 
breech positions the sacrum is the denominator for nomenclature, so 
that we have : — 

(1) First Breech (L.S.A.). — Long (transverse) axis of the breech in 

the left oblique diameter — sacrum anterior. 

(2) Second Breech (R.S.A.). — Long axis in rights oblique diameter — 

sacrum anterior. 

(3) Third Breech (R.S.P.). — Long axis in left oblique diameter — 

sacrum posterior. 

(4) Fourth Breech (L.S.P.). — Long axis in right oblique diameter — 

sacrum posterior. 
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Thus, as in vertex presentations, we have two dorso-anterior and 
two dorso-posterior positions, although the breech may not assume a 
definite position until labour has proceeded some little way. 



Tl.ird Breedj (ll.S.I'.). 




Vui. 108. — ('ompJeto or Full Breech Positions. When; the lower limbs are extended 
the condition is referred to as “Frank J^reeeh.” 


Mechanism of Birth. — Dorso-anterior Positions {first and^ second 
breech ), — Here the long axis of the breech enters the pelvis in the left 
(first position) or right oblique diameter (second position) and the^ 
sacrum is anterior. 

The first movement is : (1) Descent . — ^This takes place as the uterina 
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contractions force the breech downwards. (2) Rotation of the Lorig 
Axis of the Breech into the Conjugate Diameter, — ^This is not so marked 
as in vertex presentations because the breech is not so bulky as the head. 
(3) Lateral Flexion of the Trunk, — ^This is well shown in the accompany- 
ing illustration (Fig. 169) and is a most important movement. It is 
comparable to the extension which occurs in vertex presentations and 
the flexion which takes place in face i)resentations. As the breech is 
born it will be seen that the anterior buttock is driven below the 
symphysis while the posterior sweeps over the j)erineum. Should lateral 
flexion not occur the breech is arrested at the pelvic outlet. 

The trunk now follows. The shoulders with the arms flexed across 



the upper part of the trunk descend in the same oblique diameter as 
did the breech. Very often, however, spontaneous delivery of the 
arms and shoulders does not occur — the arms are held up at the brim 
and even extended as we shall see. 

After the shoulders and arms are delivered the long axis of 
the head enters the brim in the opposite oblique diameter to the one 
occupied by the breech. The uterine contractions and auxiliary forces 
fail generally by themselves to drive out the head, because (a) the 
uterus is so much retracted after expelling the trunk, and (6) the round 
globular head is not moulded. Consequently in this presentation the 
assistance of a doctor or nurse is essential if the child is to be 
saved. Only very occasionally does spontaneous delivery of a live 
child occur — generally speaking, it only happens if the child is smaU^ 
the pelvis roomy, and the uterine contractions are unusually strong. 

When spontaneous birth does occur the occiput is pressed against 
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the symphysis pubis, and the chin, face, and brow sweep over the 
perineum. 

Prognosis. — As far as the mother is concerned the prognosis is 
slightly worse in breech presentations because of the increased risks 
of infection owing to the more frequent examinations and vaginal 
manipulations necessary in the delivery. Besides, lacerations of the 
vulva and lower vagina are more frequent. As regards the child, the 
prog'tiosis is very decidedly less favourable, especially in primiparce. 
Indeed, so bad is it in ordinary obstetric practice that the foetal 
mortality may be as high as 20 to 30 per cent, in primiparae. This on a 
conservative estimate is eight or ten times that for vertex presentations.^ 

Most of the deaths result from injuries to the tentorium, falx 
cerebri, and articulations between spinal column and cranium during 
extraction of the after-coming head, which has to pass through the 
pelvis rapidly and unmoulded. In addition other injuries may be 
inflicted, such as fracture of arms, laceration of the brachial plexus 
with resulting birth paralysis,” injury to sternomastoid muscle, 
dislocation of lower jaw, etc. {vide Chapter XXXV, p. 608). 

Management. — Prophylactic External Version in Late Weeks 
OF Pregnancy or Early in Labour.- -We, in common with other 
writers, recommend this procedure, not only because when successful it 
lessens enormously the risks to the child but because it is sound in 
principle and generally possible in practice. It is possible in almost all 
multigravidae and in 70 to 80 per cent, of primigravidae up to about 
three weeks before term ; but it becomes increasingly diflic ult, especially 
in primigravidae, as full term approaches. It is impossible in plural 
pregnancy. The manipulations are described under External Version 
(p. 695). In not a few cases it is necessary to anaesthetise the patient 
before the head can be swung round and brought to present. The 
manipulations must not he carried out too energetically, because if the 
placenta is situated on the anterior wall of the uterus, as occurs in 40 per 
cent, of cases, injury may be done to it and a partial detachment may 
result. It is well to bear in mind also that prolapse of the cord is a not 
uncommon sequela. Because of these occurrences more particularly, 
the fcetal death-rate is 2 to 4 per cent, higher where a cranial 
presentation has been artificially brought about than if it originally 
existed. 

Especially difficult to convert is the ''frank breech ” in which the legs 
are extended. Indeed, if there is much difficulty in performing version 
in the thirty-sixth week this unfavourable attitude of the lower limbs 
should be suspected ; it can always be confirmed by radiography. 
Naturally, also, a large child and scanty liquor amnii render the 
operation more difficult. 

Having performed external cephalic version the head should 

^ A breech presentation in a primipara is a very serious condition, and the delivery 
ehould not be undertaken by anyone with only mi^derate experience in obstetric practice. 
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be pushed into the brim, rolls of gamgee placed at the sides of the 
uterus, and a firm binder applied so as to maintain the foetus in its 
new presentation. 

If the foetus resumes the old presentation this should be again 
corrected. Repeated corrections are necessary in a relatively small 
percentage of cases. Where they have to be employed the accoucheur 
should give instructions that he be summoned to the patient’s bedside 
immediately labour commences, so that he may still have an oppor- 
tunity of correcting the presentation in case it has again become a 
breech. 

Management of Labour. — We shall see later how special diffi- 
culties in connection with this complication should be dealt with. 
For the present we are concerned only with the management of an 
ordinary breech presentation. 

First Stage. — Little can be done for the patient during this stage 
beyond interesting her in other matters (p. 418). It is very question- 
able if it is advisable to keep her in bed in order to preserve the bag 
of membranes intact as long as possible^ — unfortunately, as we have 
already seen, premature rupture of the membranes is a common occur- 
rence. From time to time during labour the foetal heart should be 
auscultated. As in all labours, the bladder should be kept empty. 
With this presentation special caution should be exercised in adminis- 
tering sedatives early in labour. It is of very great importance that 
the uterine contractions should in no way be inhibited ; and especially 
that there should be a good pelvic floor reflex as that results in strong 
bearing-down efforts in the second stage. 

Second Stage. — Nature should be given every chance of effecting 
expulsion of the child, at least as far as the arms. Early traction on 
the breech, or bringing down a foot and exerting traction on it, disturbs 
the general attitude of flexion of arms and head and favours extension 
of both, which adds enormously to the difficulty of completing the 
delivery. The accoucheur should therefore not interfere until the 
breech is born. 

When the breech is about to pass through the vaginal orifice the 
patient should be placed in the lithotomy position and the legs supported 
by leg-rests, (-lover’s crutch, or leg-straps — ^the lateral position is not 
suitable for a breech delivery. The degree of ansesthesia should be 
about half surgical anaesthesia at this stage. 

It is seldom necessary to pull the buttocks through the vaginal 
orifice {vide p. 470), but very often after they are well through a little 
manipulation is required to free the legs. The expulsion of the breech 
is aided if the assistant or nurse places one hand over each side of the 
fundus and compresses it duririg a pain. It serves no purpose if 
compression is made in the intervals between the pains. The object 
is to force out, not to drag out, the breech. Naturally, compression 
must be restrained, not excessive. 


30 
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Whenever the breech is bom a loop of cord should be pulled 
down to prevent it being dragged on unduly. The trunk may then be 
wrapped in a warm sterile towel to prevent the child making 
premature inspiratory efforts, although this is unlikely if the mom is 
well heated. 

If there has been steady but moderate suprapubic pressure, and 
the trunk has not been unduly dragged upon, the arms can be easily 
brought down because they are still flexed across the chest or, at worst,, 
over the face (Extended Arms, vide p. 471). Having raised the trunk 
slightly by grasping the legs with the right hand, as in Fig. 180, the 



170. — T)fIiv<Ty of the Aftor-comiii^ Hoad (Maurioeau-SmollK'- 
A\il method). Note position of operator’s hands — the objeet is to . 

Hex head and make rigid head and trunk. Note also that fingers 
of left (lower) hand placed over malar bont' retract })eriiieum and 
permit child to make respiratory efforts wdth safety — thus undue 
haste in delivery is uniujceKsarv. 

accoucheur should pass the fore and middle finger of his left hand — 
here it is unnecessary to introduce the whole hand — along the back of the 
child, over the shoulder which is posterior, and bring down the posterior 
arm. The posterior arm is selected bejcuuse there is more room in the hollon^ 
of the sacrum to carry ouf the maynpulatiou . The arm is pressed 
down over upper trunk and not simply dragged straight down. 
The trunk is raised in carrying out this manipulation, to depress 
the posterior shoulder and so bring the arm more readily within 
reach {vide p. 471). 

The bringing down of the anterior arm is very easy if the trunk is 
now depressed or pulled bac^kwards whilst the internal hand sweeps^ 
the anterior arm down. 
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The simplest method of delivering the head is to raise the child’s 
body (astride of the left arm) towards the mother’s abdomen and to 
make suprapubic pressure on the head with the right hand placed on 
the fundus. This method is successful if the child is of average size 
and the maternal pelvis is of normal capacity. 

If, however, there should be any difficulty in bringing the head 
into the pelvic cavity it is safer to employ the method shown in the 
illustration (Fig. 170). The fore and middle fingers are passed along 
the side of the face over the malar bones, while the thumb, ring, and 
little finger are placed round the chest. The right hand grasps the trunk 
in such a manner that the thumb is placed round the chest and under- 
neath the left shoulder, the ring and little finger over the right shoulder, 
while the fore and middle fingers press up the occiput. The accoucheur 
has two objects in view in placing his hands in the manner described : 
(a) Maintaining flexion of the head ; and (b) fixing as far as possible 
the trunk and head. A large number of children are lost, not because 
of delay in delivering the after-coming head, but because the trunk 
is unduly dragged upon and injury is done to the spinal articulations 
and medulla. At this stage, moderate suprapubic pressure on the 
head is of great assistance. Having arranged his hands as above 
described, and flexed and fixed the head, and having instructed his 
assistant to exert suprapubic pressure, the accoucheur should direct 
his traction downwards and backwards until the head has passed 
the brim, and then forwards and upwards towards the mother’s 
abdomen. He must on no account pull the trunk upumrds and forwards 
before the head is well in the pelvis, because if he does, extension of the 
head is produ(^ed, delivery is more difficult, and the chances of injuring 
cervical articulation with cranium and cervical vertebrae increased. 
Further, lie must not extract the head too rapidly through the vulvar 
orifice, otherwise he may do serious injury to the perineum. In a 
primipara it is often advisable to perform a deep episiotorny before 
proceeding to delivery of the head. 

An entirely new method has recently been re(H)mmended by Burns 
and Marshall of Liverpool. They allow the child’s trunk to hang 
unsupported — its weight brings the head well into the pelvis. The 
trunk is then directed upwards as already described. 

Tho manipulations described for the delivery of arms and head 
must be carried out with alacrity, but quietly and deliberately. 
The accoucheur must not get excited over the delivery. After 
the child is born the management of the third stage is as already 
described. 

The child requires special attention, because it is generally 
asphyxiated. Here we would warn against encouraging resi>iration 
before the upper respiratory tract has been cleared of all mucus and 
blood which otherwise may be drawn into the lungs when the first 
respiratory effort is made. 
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Complications in Bbeegh Presentations 

The following require special consideration : — 

(1) Breech arrested at brim. 

(2) Breech arrested at outlet (“ impacted ’’ breech). 

(3) Arms extended. 

(4) After-coming head arrested. 

(5) Dorso-posterior position. 

(1) Breech arrested at the Brim. — Naturally under this heading 
we only refer to cases where the breech is arrested after labour has been 
in progress for a considerable time. This is not a common complica- 
tion, but it may arise : {a) if the pelvic brim is contracted ; (6) if the 
child is of undue size ; (c) if there is a tumour of the pelvis, uterus 
or ovary, preventing its descent ; {d) if there is a tumour of the foetal 
I)elvis, or an abdominal enlargement of the foetus (p. 487). 

If the breech is arrested at the brim the maternal pelvis should be 
carefully examined. (This, of course, should have been done in preg- 
nancy and the attending accoucheur should know the condition of 
the pelvis.) It is obvious that if the pelvic brim is deformed to only 
a slight degree difficulty in delivering the child is greatly in- 
creased. We are opposed to bringing down a foot if there is an 
appreciable degree of deformity, and advise Caesarean section in 
such cases. 

Where the obstruction is a tumour (ovarian or uterine), abdominal 
section should be performed unless the tumour can be pushed out of 
the way {vide p. 550). 

Lastly, where the foetus is deformed by a pelvic tumour or 
abdominal distension its life need not be considered. The method 
of dealing with these conditions is considered later (p. 487). 

The more ordinary case encountered, however, is where the child 
is of considerable size. The delivery in this case is effected by bringing 
down a leg, and the accoucheur should select the anterior leg, for 
if he brings down the posterior one the anterior buttock catches on 
the symphysis pubis (Fig. 171). 

Having brought down the leg, traction should be exerted on it only 
if the os is fully dilated ; if the os is not fully dilated labour should 
be allowed to continue until dilatation is complete. The great 
objection to exerting traction before the os is completely dilated is 
that the partially dilated cervix grips the trunk (Fig. 172) and in- 
terferes with the bringing down of the arms and head. The further 
delivery is completed in the manner described later. 

(2) Breech arrested at the Outlet. — This is a fairly common 
cumplication. It arises (a) where the pelvis is slightly deformed at 
the outlet ; (6) where the foetus is of unusual size ; (c) where the legs 
are extended (Fig. 173). Considerable discussion has arisen regarding 
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this extension of the legs. It is relatively common in primigravidse. 
In some cases it is a primary attitude of the limbs ; in others it occurs 




Fig. 171. — Bringing down a Leg. Note the Fio. 172. — Arms caught by 

bending of Thigh on Trunk to bring Foot Cervical Ring, 

within reach. 


during the descent of the trunk, and is favoured by early rupture 
of the membranes causing undue retraction of BandFs ring. 


The limbs so extended act as splints 
to the trunk, and prevent the 
lateral movement (Fig. 173) which 
we have seen is essential to the 
birth of the breech. 

We attach considerable im- 
portance to early recognition of 
extended legs. Sometimes the 
condition can be diagnosed by 
abdominal palpation and is always 
possible from a radiograph. The 
reason it is so desirable to recog- 
nise this unfavourable attitude 
early is because bringing down 

a foot early in second stage is 
a simple matter, whereas when 

performed late in labour it may 

be difficult. 

Many suggestions have been 
made for dealing with a breech 



Fio. 173. — Extension of limbs. 


impacted at outlet. It has been recommended that the fingers should 


be slipped over the groin (Fig. 174) ; that a loop of gauze should be 
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passed over the groin ; or that forceps should be applied to the 
breech. Undoubtedly in some cases these manipulations succeed ; but 
in really difficult cases they generally fail, so that we prefer the 
following procedure. The patient is placed in the left semi-prone or 
Sims’ position (Fig. 155) and deeply anaesthetised. The idea of 





Fia. 174. — Manual Extract of an Impacted Brooch. Vagina should bo manually 
stretched or “ironed out” (p. 69,'{) before operation. 

placing her in the Sims’ position is to allow the breech to be pushed 
out of the pelvis, and the deep anaesthesia is to remove all reflexes. 
The accoucheur now passes one hand into the vagina, pushes the 
breech out of the pelvis, passes his hand along the thigh, and seizes 
hold of a foot (Fig. 175). The foot having been brought down, 
traction is exerted upon it, and the breech is pulled through the canal 
and delivered. The rest of the delivery is completed in the manner 
already described. This operation is comparatively simple if the 
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wterus is not too firmly retracted on the child. It sometimes 
happens, however, that owing to extreme retraction of the uterus 


there is great difficulty in carrying out the mani- 
pulations. Should this be the case the operator has 
no option but to employ a blunt hook, passed over 
the fold of the groin Fig. (176). There is always the 
risk that soft parts and femur may be injured by this 
manoeuvre, but if carried out carefully the risks are 
not great, and generally little more than bruising of 
the parts results. If there is any suspicion of injury 
having been done to the thigh, or to the upper femoral 
epiphysis, a radiograph should be taken after the 
delivery and any injury if present suitably treated. 

(3) Shoulders and Extended Arms. — We have 
already described how the arms should be brought 
down. The particular condition we are now con- 
cerned with is where the arms slip up along the side 
of the head (Fig. 177). Here the child should be 



Fio. 175 — Manner 
in which Foot is 
grasped. 


grasped by the feet, and the trunk directed forwards and upwards. 
It is advisable not to exert too much traction on the trunk. 



otherwise the arm is jammed 
between the pelvic wall and the 
head. The fore and middle 
fingers of the left hand which has 
been introduced into the vagina 
should be passed over the shoulder 



Fig. 17(). — Blunt Hook applied for extraction Fia. 177. — Bringing down Posterior Arm 
of Breech. when Arms are extended. 


and along the arm as far as the elbow, which should then be pushed over 
the face. It is most important to get the fingers well down the humerus 
to near the elbow joint, otherwise the humerus may be fractm^d. 
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In this as in the simpler condition (p. 466) it is preferable to 
bring down the posterior arm first, because there is more room for 
manipulations in the hollow of the sacrum. Having brought down 
the posterior arm, the trunk should be directed slightly backwards 
and the accoucheur should pass his right hand up along the 
dorsum of the child, over the shoulder, and push the anterior 
arm down over the face. This is sometimes very difficult, con- 
sequently some operators prefer to rotate the child’s trunk 
(Fig. 178) and* bring the arm which is anterior into a posterior 



Fio. 178. — Bringing Anterior Arm into 
a Posterior Position by rotation of 
Trunk. Arrow indicates direction of 
rotation. 



Fio. 179. — Nuchal JJigplaccment of Arm. 
Arrow indicates direction of rotation. 


position in the hollow of the sacrum. This often proves very successful, 
for in rotating the trunk the resistaiu^e offered by the pelvic wall tends 
to bring the arm more within reach. Naturally, the rotation must be 
carried out very carefully, the tnmk being pushed up and rotated, not 
simply twisted round. Now there are two directions in which the 
trunk may be rotated — viz., to the' right, or to the left ; and if the 
child is rotated in the wrong direction a worse condition may be pro- 
duced, for the arm may be brought to lie behind the occiput (nuchal 
displacement), to be referred to later. The child’s trunk should there- 
fore be rotated so that the resistance offered is such that the arm is 
progressively coming to be more within reach. Very often when it 
impinges on the promontory of the sacrum the promontory depresses 
the arm and its liberation is consequently very much simplified. 
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Nuchal Displacement of the Arm . — A very unfavourable displace- 
ment is the nuchal or dorsal displacement of the arm (Fig. 179). In 
this condition, rotation of the trunk renders delivery of the arm 
extremely simple, while if it is brought down in the manner ordinarily 
followed it may be seriously injured. It will be observed that, in the 
particular case illustrated, the rotation is from left to right, and that 
the resistance offered by the walls of the parturient canal tends to 
bring the arm to the side and then in front of the head in the process 
of rotation. 

(4) After-coming Head. — We have already described the ordinary 
methods of delivering the after-coming head. Many others have 



Firj. 180. — Forceps applied to After-coming Head. 

been suggested which it is unnecessary to detail here. We are 
convinced that if the manoeuvres already recommended are not 
successful the simplest and best way of dealing with the after-coming 
head is to apply forceps, as shown in the foregoing illustration 
(Fig. 180). The advantage of forceps in delivering an after-coming 
head is that the blades fix the head and the trunk and no injury can 
be done to the articulation between spine and cranium ; further, 
fiexion of the head is maintained. We therefore recommend that every 
one, faced with a breech delivery, should have forceps at hand ready 
for use in case there should be any special difficulty with the after- 
coming head. The method of applying the forceps in this condition 
is described elsewhere (p. 714). 
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(6) Dorso-posterior Position of the Breech. — ^The arms are 
more difficult to bring down, and the after-coming head is more liable 
to become extended. 

It is quite unnecessary that this complication should arise — 
before the breech has been delivered, and even after it has been 



Fig. 181 — ^The Delivery of the After-coming Head when the 
Occiput is J’osterior. (Prague Method.) 


bom, the trunk can, and should ' be rotated, so that the back 
of the child is directed forward. It is most important, therefore, 
that these manipulations should be carried out, and that the 
dorso-posterior position should not be allowed to yiersist. For cases 
in which rotation of head is impossible the “ Prague ’’ method 
(Fig. 181) has been recommended; but none of the authors approve 
of its employment except as a dernier ressort and craniotomy is the 
only alternative. 
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FOOT AND KNEE PRESENTATIONS 

These are simply pelvic presentations in which the foot or knee has 
prolapsed. The foot may be distinguished from the hand by the presence 
of the heel. The direction of the heel indicates where the back of the 
child is placed, and the great toe indicates which foot is prolapsed. 

Presentations of the foot should be left alone. It is a mistake to 
drag upon the limb and bring the trunk through the partially dilated 
cervix, for, as we have seen, this results in the arms and after-coming 
head being caught by the ring of the cervix (p. 469). 

Knee presentations are very rare. The knee resembles the elbow 
more particularly, but is to be distinguished from it by the presence 
of two prominences, w'ith a slight depression between. The treatment 
is to bring down the foot and leave the labour to progress, as already 
recommended. 


SHOULDER PRESENTATION 

The term generally employed for this presentation or ‘‘ lie is 
transverse, but, as the child usually lies obliquely, oblique pre- 
sentation or lie is the more correct. The popular term is “ cross- 
birth.” The frequency is, roughly, 1 in 175 births. 

Any part of the trunk from the shoulder to the breech may present^ 
but from the fact that an oblique 
presentation ultimately resolves 
itself into one of the shoulder it 
is unnecessary to subdivide it 
further. The position of the child 
may be either dorso -anterior or 
dorso-posterior with the head to 
either side. Thus there are four 
oblique presentations, and each 
one is arrived at by placing the 
child in the corresponding vertex 
position, and allowing the head 
to be displaced towards the side 
to which the occiput is directed. 

The denominator is the Acromion 
Process. Thus the first oblique 
presentation is dorso-anterior, 
head to left, right shoulder pre- 
senting (L.A.A., Fig. 182) ; second 
(R.A.A.) is dorso-anterior, head to right, left shoulder presenting ; 
third (R.A.P.) is dorso-posterior, head to right, right shoulder pre- 
senting ; fourth (L.A.P.) is dorso-posterior, head to left, left shoulder 
presenting. The relative frequency of dorso-anterior to dorso-posterior 
positions is about 7 to 5, 



Fio. 182. — Shoulder Frosentatiori. 
(First Position.) 
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iEtiology. — Abnormal maternal conditions play a more important 
part than foetal abnormalities. Multiparity; a large and flabby uterus, 
a pendulous abdomen, an overdistended cavity from excessive liquor 
amnii, plural pregnancy, placenta praevia, and a marked disproportion 
between the head and the pelvis are the most important causative 
factors. But there is one other interesting maternal condition which 
undoubtedly predisposes to this presentation — viz., uterus cordiformis, 
which has been already described and figured (p. 103). This slight 
malformation, often overlooked, is sometimes the determining factor. 
Very occasionally, also, tumours of the lower part of the abdomen — 
ovarian, uterine, or pelvic growths — may interfere with the engage- 





18;i, — Outline of Uterus in Shoulder 
J*resentation after rupture of Membranes 
and with Arm prolapsed. 

(Third Position.) 


ment of the head and thus favour 
this abnormal presentation. On 
the part of the child, prematurity, 
death, and deformity are the most 
important causes. 

Diagnosis. — The diagnosis is 
comparatively easy in most in- 
stances. On looking at the ab- 
domen the uterus is seen to be 
unduly wide transversely and to 
present an irregular outline higher 
to one side than the other. This 
becjornes more marked after rupture 
of the membranes (Fig. 183). On 
palpation the bulky breech is felt to 
one side and the round, hard globu- 
lar head to the other, and the 
presentation is usually a shoulder, 
as the head is rather lower than 
the breech. 

On auscultation the foetal 
heart-sounds are heard below the 


umbilicus, only slightly above the brim of the pelvis, and consequently 
at a lower level than one usually hears them in vertex presentations. 

Vaginal Examination , — The bag of membranes is often elongated and 
described as sausage-shaped,” but this, of course, can only be made 
out when the labour is fairly well advanced. The most striking feature, 
if the examination is made early in- labour, is the extreme difficulty in 
reachimg and feeling the presenting part; indeed, it is often only 
possible under anaesthesia. 


As already stated, an oblique presentation ultimately resolves itself 
into one of the shoulder. This “ landmark ” can be readily determined 
by feeling the three ridges running from it (the clavicle, spine of the 
scapula, and the humerus) ; but more important as a guide is the 
presence of the ribs and intercostal spaces in the immediate vicinity. 
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Frequently an arm slips down at a comparatively early stage. If 
still high up in the pelvis the hand is to be distinguished from the foot by 
the absence of the heel ; the mobility of the thumb and the length of 
the fingers as compared to the toes cannot be relied upon. From the 
position of the prolapsed hand one can determine the position of the 
foetus, for if the accoucheur can shake hands with his right hand 
then it is a right foetal arm which is down (Fig. 186), whereas if 
he can shake hands with his left hand it is the left one which is 
prolapsed. Further, the thumb points towards the head if the arm is 
completely pronated. The elbow, which sometimes comes down, is to 



Fig. 184. — Spontaneous Flvolution. Fjg. 185. — Partus Corpore Condu plica to. 

These two variotiea of spontaiieous delivery are extremely rare occurrences [vide p. 478). 


be distinguished from the knee by the sharp, bony prominence of the 
olecranon process. 

Prognosis. — The prognosis is very bad for the child where manipula- 
tion for correction before or early in labour has failed. Where internal 
version is employed the mortality is 30 to 40 per cent., while of the 
children born alive many are deeply asph^^\iated and not a few have 
serious cerebral and cervical injuries (p. 614). 

Prolapse of the cord is another common occurrence, and 
one of the causes of the high foetal mortality associated with this 
presentation. 

Mechanism of Labour. — The natural course of labour in an 
oblique presentation is for the shoulder to become pushed down into 
the pelvis (impacted shoulder), and, if the malj)resentation is not 
corrected, for the labour to continue until rupture of the uterus occurs 
or the patient becomes exhausted. 
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Very occasionally, however, a spontaneous delivery does occur 
and it may take place in one of the following ways : — 

(а) Spontaneous version. 

(б) Spontaneous evolution. 

(c) Body doubled up ('partus corpore couduplicato), 

(a) Spontaneous Version. — ^The oblique presentation becomes altered 
into one of head or breech (vide Treatment). It occurs frequently before 
rupture of the membranes but seldom after this has takes place. 

(b) Spontaneous Evolution. — ^This termination was first described 
by Douglas, and is a very rare occurrence. As seen from the illustra- 
tion (Fig. 184), the arm and shoulder are driven down into the pelvis 
and become fixed underneath the symphysis pubis, while the trunk, 
breech and limbs are driven past them. Finally, the other shoulder 
and head are born. It can only occur where the pelvis is roomy and 
the child relatively small. Consequently it is most often observed in 
premature births or where the child is macerated. 

(c) Doubled-up Body (partus corpore conduplicato). — As shown in the 
illustration (Fig. 185), the body is doubled up below the shoulder and 
driven through the pelvis until the breech and legs escape ; the 
rest of the trunk and head follow. It only happens if the child is very 
small, premature, or macerated. It is an extremely rare occurrence. 

Treatment. — Prophylactic Version. — We have repeatedly pointed 
out the importance of a thorough examination of the patient in the 
later weeks of pregnancy. At this stage, if the malpresentation is 
recognised it can almost always be corrected and a vertex substituted. 

Very often by simple postural treatment rectification can be 
effected, for, if the patient is placed on the side towards which the 
head is directed the weight of the trunk falls over towards that side, 
and the head in consequence slij>s into position over the brim of 
the pelvis. 

If postural treatment does not succeed the (Correction must be 
carried out by External Version (p. 095). 

After correction of the presentation by postural or manual treat- 
ment, the head should be pushed into the pelvis and pads and an 
abdominal binder applied. It will be found that the foetus does not 
remain in the new position as frequently as it does if the breech has 
been corrected (p. 4(54). Therefore , the accouccheur should give in- 
structions that he must be informed immediately of the onset of labour. 

Management during Labour . — If the condition is recognised early in 
labour, before the membranes have ruptured, it is often possible to 
bring about a vertex presentation in the manner already described ; 
but more generally it is difficult, and considerable traction on the trunk 
upwards and pressure of the head downwards is necessary. In many 
cases it is only possible if the patient is anaesthetised. 

If labour is further advanced, the membranes have ruptured, and 



ARM PRESENTATION 


47 ^ 


the uterus has retracted over the child, it is not possible to correct the 
presentation by external version. In such circumstances either bipolar 
version (p. 696) or internal version must be employed (p. 697). 

There remains one type of transverse presentation in which it ia 
extremely dangerous to perform version — viz., impacted shoulder 
presentation, where the liquor amnii has drained away, the shoulder 
is jammed down into the pelvis and the uterus is firmly retracted over 
the child. The daiiger in attempting version is that the uterus may be 
ruptured. The correct treatment is decapitation (p. 749). This may 
have to be performed even if the child is alive ; as, in addition to the 
danger of rupturing the uterus, the prospect of delivering a living child* 
or one who will survive, is remote (foetal mortality, 50 to 60 per cent.). 

The question of Caesarean section may have to be considered. But 
its place is not after fruitless attempts at version have been made ; 
it should be chosen as an alternative to internal version if a definite 
pelvic deformity exists, or if the child is unduly large and the pelvic 
formation is slightly below the normal. 

The unfortunate terminations which frequently occur with thi^ 
abnormality illustrate the value of preventive methods of treatment. 
Few of them need happen if the CA)'mlition is rex'ognised and corrected 
at the end of pregnancy or early in labour, 

ARM PRESENTATION 

As we have already seen, oblique presentations ultimately resolve 
themselves into presentations of the shoulder. Very frequently, there* 
fore, an arm prolapses and can 
be easily felt in the vagina ; 
later it may actually pro- 
trude from the vagina. The 
manner of distinguishing the 
hand from the foot and the 
elbow from the knee have been 
already described. It has also 
been pointed out how the 
position of the feetus in utero 
can be determined by noting 
the attitude of the prolapsed 
arm (p. 477). 

There is nothing special in 
the treatment of arm presenta- 
tions, but there is one useful 
device — viz,, to attach to the 

proUipsed arm a loop of gauze kio. isfi.-VrolapBo of Right Arm. 

— this procedure permits the 

arm being easily brought down, after version has been performed 




480 OBSTETRICS AND GYNAECOLOGY 

and the breech has been delivered. It is not necessary to replace 
the arm before passing the hand into the uterus to grasp a leg. 

COMPOUND PRESENTATION 

This term is applied to a condition in which an extremity prolapses 
alongside the presenting part. We have already referred to prolapse 
of the arm in vertex presentation (p. 457). More Complicated is the 
case in which a foot and arm present along with the head. This is a 
very rare occurrence, and is generally associated with a premature or 
macerated foetus. 

The treatment is to push up the prolapsed limb or limbs and allow 
the head to enter the pelvic cavity ; podahc version (p. 697) is seldom 
necessary, but should be employed if the limb or limbs cannot be 
replaced. After replacement of the limb or limbs it is generally 
advisable, if the os uteri is fully dilated, to apply forceps to the 
head and cautiously extract it, as otherwise the limbs may again 
prolapse. 

When an arm and leg prolapse in a shoulder presentation version is 
facilitated, as the leg can be readily grasped and the breech brought 
down. 
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FAULTS IN THE FCETUS OB PASSENGER (continued) 

General Enlargement — Local Enlargements — Monsters 

GENERAL ENLARGEMENT OF FCETUS 

Abnormal Size of Foetus. — ^Tt is found that the healthy woman, 
/% until the age of thirty to thirty-five, tends to have a slightly 
-L -^larger child with each succeeding pregnancy. It is peculiar to 
certain individuals to have very large children — ^ten or eleven 
pounds is a large child, but all maternity hospitals have records of 
children weighing twelve to fifteen pounds. The largest child of 
which a record can be found is that reported by Lawton Moss ^ — 
it weighed twenty pounds two ounces at birth. Heredity and 
prolongation of pregnancy (p. I8.S) are the two most important 
(tausative factors. 

Encountered in a primipara, difiiculty may be experienced in 
delivering a large child, even when it presents in the most favourable 
vertex position. Naturally, the difficulties are greatly increased if, for 
example, the presentation is an occipito-posterior or a breech, or if the 
maternal canal is below the normal. Indeed, in such cases the operator 
may find it impossible to deliver the child by the ordinary methods of 
forcej)s or traction on the limbs. He is compelled, therefore, to choose 
between tJaesarean section and craniotomy. Undoubtedly the ideal 
treatment is Cscsarean section, provided the child is alive ; but in actual 
practice craniotomy may be the wiser course, for the child has generally 
suffered a good deal before the operator fully recognises the difficulties 
— indeed, he very often does not appreciate them until he is engaged 
in the delivery. In most instances, therefore, it is better to perform 
craniotomy, and, in a subsequent pregnancy to induce labour at 
the thirty-sixth week, or allow the pregnancy to continue to term 
and perform Gsesarean section — in practice it will generally be found 
that the simpler procedure of induction of labour gives excellent 
results. , 

The advocates of a routine radiographic examination for all primi- 
gravidte naturally claim that the condition can be recognised before 
labour. We would recommend that, in all cases in which an unusually 
large child is suspected, a radiograph should be taken. If the radio* 
' Proc, Roy, Soc, Med., 1929, vol. xxii., p, 1435 (photograph). 
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graph shows an extremely large child and its cranial measurements are 
above the normal. Caesarean section should be employed. 



Fig. 187.- -(loneral Dropsy with Ascites. 


General Foetal Dropsy. — Reference 
is made elsewhere (p. 315) to the 
causation of general fcetal dropsy 
— ^for the moment we are concerned 
with the condition as a cause of 
dystocia. 

The difficulties encountered in de- 
livering a foetus affected by dropsy are 
seldom extreme, although the ascites 
so often present may interfere with the 
delivery and necessitate puncturing 
the abdomen with a perforator or 
scissors. In most instances the head 
has been extracted or the legs brought 
through the vulvar orifice before the 
condition is recognised. Very often 
the head or limbs break off during 
extraction of the trunk. One need 
have no hesitation in perforating the 


abdomen or dismembering limbs as the child’s condition is hopeless. 


LOCAL ENLARGEMENTS OF FOETUS 

These enlargements may be limited to : 

1. Head : hydrocephalus ; encephalocelc, meningocele. 

2. Neck ; congenital bronchocele ; other tumours. 

3. Shoulder : large shoulder girdle ; tumours. 

4. Thorax : hydrothorax ; tumours. 

5. Abdomen : ascites ; distended bladder ; tumours of kidney, 

spleen, liver. 

6. Pelvis : large pelvis ; tumours. 

Radiographs of a number of these abnormalities are shown in 
Chapter LX. 

Before considering these malformations individually, we would 
stress the fact that the actual operative procedures necessary are 
comparatively easy to perform. The danger consists in forcibly 
extracting the child by forceps or traction on the limbs without 
determining what really is the cause of the delay and difficulty in the 
labour. Many serious injuries have been inflicted on the mother, such 
as rupture of the uterus, from not appreciating this. Further, in 
practically every example of the complications to be discussed, the 
child’s condition is hopeless, consequently its life demands no 
consideration. 
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Hydrocephalus. — In this condition the cerebral ventricles are 
distended with cerebro-spinal fluid. The quantity may reach as 
much as 10 to 15 pints (6 to 9 litres), and the circumference 
of the head may be as much as 30 inches (75 cm.). The trunk 
of the child is generally puny, the face small although well formed ; 
but the vault of the cranium is enormously distended, the in- 
dividual bones being separated by gaping sutures and fontanelles. 
Other abnormalities in the foetus are not infrequent, such as spina- 
biflda, talipes, etc. 

Although by careful abdominal palpation it may be possible to feel 
the enlarged head, more especially where the child presents by the head, 
the majority of examples of hydrocephalus are not recognised until 
labour is well advanced. In recent years since radiography has 
come to be employed if this condition is suspected, exactness of 




Fig. 188. — Hydrocephalus with Fore-coming and After-coming Head. 

diagnosis is now possible. This permits the employment of induction 
of labour if the mother’s condition calls for the termination of pregnancy, 
as is often the case, and the employment of craniotomy to dimmish 
the size of the head. 

The foetus may die shortly before or during labour, but not 
infrequently its vitality is fairly good and the foetal heart is heard. 
The position of greatest intensity of foetal heart-sounds may obviously 
be affected by a large hydrocephalus. The child presents either by 
the head or breech — oblique presentations are very uncommon. Breech 
presentations are relatively frequent, and occur in about 25 per cent, 
of cases. 

We win consider this condition : — (a) when 'the head presents, 
and (b) when the breech presents, 

F(etus Presents by Head. — ^Recognition of hydrocephalus (Fig. 
188) when the head presents is not difficult, for the presenting part 
remains above the pelvic brim, and is felt by abdominal palpation as 
a large globular body more bulky and softer than the normal head. 
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There is always a certain degree of fixation of the head because the 
walls of the lower uterine segment are overstretched. There is, 
however, no descent of the head even after labour has been in progress 
for many hours and the membranes have ruptured. 

Whenever the fingers can be passed through the cervix the elasticity 
of the presenting head and the fact that the sutures and fontanelles are 
widely separated should confirm one’s suspicions that hydrocephalus 
exists. If the foetus is dead or the head not tensely distended with fluid 
the mistake may be made of confusing the hydrocephalus with the bag 
of unruptured membranes, for in such cases a portion of the foetal 
head projects somewhat into the pelvic cavity. But on more careful 
palpation the cranial bones can readily be felt. 

The treatment of this condition is very simple. The head should be 
perforated, and this can be done with an ordinary pair of scissors should 
a perforator (p. 745) not be to hand. After perforation the head 
collapses and descends, or can be easily extracted with forceps. The 
serious injuries (rupture of uterus, etc.) which have resulted have 
generally occurred because the accoucheur has applied forceps to the 
head before perforating it, or has attempted version. 

Foetus Presents by the Breech.— Here difficulty only occurs 
with the after-coming head, which, as shown in the illustration, is 
arrested at the pelvic brim. The inexperienced accoucffieur may not 
recognise the condition by simple vaginal examination, for the base 
of the skull is more or less normal ; it is only the vault of the head 
which is distended. In many cases palpation of the abdomen reveals 
an undue distension of the lower part of the uterus ; but unless one is 
on the lookout for hydrocephalus it is not always easy to reciognise it. 
In practice the most important feature, and the one 'which should arouse 
immediate suspicion that hydrocephalus exists, is the fact that there is 
any difficulty whatsoever in delivering the chihls head, for the trunk of 
the child is itmtriably puxiy, and other 7nal formations, such as spvna- 
bifidu, talipes, etc., are not infrequently 2^f'ese'at. 

The great danger is attempting to deliver by forcible traction on 
the trunk and suprapubic pressure from above — the ordinary means 
employed to deliver the after-coming head. If the acjcoucheur makes 
forcible attempts at delivery there is every probability that rupture 
of the uterus will result because of the thinned-out condition of the 
lower segment (p. (500). 

Treatment here again is simple. The head should be perforated 
behind the ear (p. 748). This can be done with an ordinary pair of 
scissors should the operator not have a perforator to hand . Immediately 
the skull is perforated the fluid in the ventricles escapes freely, the 
head collapses and is easily delivered. An alternative treatment has 
been suggested — viz., the withdrawal of the fluid by inserting a 
catheter into the spinal canal. This more complicated procedure is 
of no great practical value and is seldom employed. 
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The only further point of interest is : Can any children with this 
deformity be saved ? Speaking generally, none of them can be saved 
unless the hydrocephalus is so slight that there is practically no 
difficulty in delivering the head. 

Meningocele and Encephalocele. — These cystic growths (Fig. 189), 
consisting of the meninges with or without brain tissue, are usually 
found in the vicinity of the posterior fontanelle. They are often difficult 
to recognise, because being “ tucked away ” behind the occiput 
they are inaccessible to the examining fingers in both cranial and 
breech presentations ; this is well illustrated in the accompanying 
figure. When the head presents they tend to produce a brow 



presentation, while if the breech presents they prevent descent of 
the after-coming head. 

If one reads the clinical history of such cases it will be found that 
the sacs have often ruptured during forcible extraction of the child, 
and that in many instances the mother has been seriously injured. 
This need not occur. The condition should be suspected in a cranial 
presentation if the head is small and yet there is difficulty in extracting 
it ; and in a breech presentation if there is difficulty in extracting the 
after- (M)ming head of an obviously small child. 

The treatment is to perforate the sac with scissors or some pointed 
instrument. This allows the meningocele to collapse, and delivery is 
easy. Some children with this condition may be saved {vide Surgical 
Textbooks), but only if the meningocele is small and the stalk 


narrow. 
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Tnmours of the Neck of the Child. — We show in the accom- 
panying illustration (Fig. 190) the commonest tumour of the neck — 
namely, congenital bronchocele. It is very rarely encountered in this 
country, but is relatively common in certain parts of the Continent — 
for example, in the valley of the Rhine and in Switzerland. 

The difficulties associated with congenital bronchocele are due not 
so much to the size of the tumour, for it is seldom extremely large, 
but to the fact that it produces an extension of the head and 

brings about a face or brow presentation. 
In breech presentation the extraction of the 
after-coming head may be rendered difficult 
because the tumour interferes with flexion 
of the head. 

The diagnosis of the condition is simple, 
for the tumour can readily be felt just below 
the chin. 

Should the accoucheur find it impossible 
to deliver the child easily the tumour must 
be broken up and the head perforated. 

Large Shoulder Girdle. — With this con- 
dition there may be considerable difficulty 
in extracting the child, especially if the 
pelvis is in the slightest degree below the 
normal. It is generally associated with a 
large child ; but it is encountered not 
infrequently in the anencephalic monster in which the cranial vault 
and cerebral hemispheres are absent (vide Radiograph, Chapter LX). 

Where the head presents the child is liable to be lost or seriously 
injured, because there has generally been considerable difficulty in 
delivering the head owing to its size. Then the brachial plexus may 
be lacerated from dragging on the head (p. 616). Further, in bringing 
down the arms, they may be fractured. In some cases it may be 
necessary to use a blunt hook (p. 471). If this instrument is employed 
great care must be exercised in placing it in position, as the humerus 
may be fractured or the superior epiphysis separated. Generally it 
is better to insert the hook round but not into the axilla, and to make 
traction direct on the shoulder. To bring down an arm with the blunt 
hook is very difficult unless, under the guidance of a hand in the 
vagina, the hook can be passed to the elbow of the child. Where it 
is impossible to deliver the shoulder or bring down an arm there is 
nothing left to the accoucheur but to divide the clavicles (Cleidotomy, 
p. 751). 

Where the presentation is a breech, the delivery of the arms and 
especially of the after-coming head may be no easy matter (vide pp. 
470-474). 

Tumours of the Shoulder. — This complication is a great rarity. 



Fio. 190. — Congenital 
Bronchocele. 
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It favours a shoulder presentation. As the tumour is almost invariably 
a sarcoma the child need not be considered, and consequently the 
delivery should be terminated in the manner safest to the mother. 
Generally it will be found of advantage to break up the tumour by a 
perforator or long scissors. This should be followed by decapitation 
if, as in most instances, the shoulder is the presenting part. 

Distension and Tumours of the Thorax.— Complications of this 
nature are very great rarities. Occasionally, however, distension of 
the pleura, with fluid, tumours of the pleura, lungs or thymus gland 
have led to extreme distension of the thorax. 

The correct procedure is to perforate the chest. If the distension is 
caused by fluid, evacuation of it results in the thorax collapsing. If the 
condition is a tumour it may be necessary to break up the intrathoracic 
growth before the child can be extracted. 

Distension and Tumours of the Abdomen. — This complication is 
much more common than the two referred to previously. The foetal 
conditions which give rise to it are ascites, distension of bladder with 
atresia of urethra, hydronephrosis, and tumours of abdominal viscera. 
The three first mentioned are the commonest causes. There is an 
excellent radiograph in Chapter LX showing foetal ascites. The 
conditions are so serious and hopeless that the child’s life need 
not be (considered. The danger consists in overlooking the 
(jomplication and forcibly extracting the child and doing injury 
to the mother. 

Head Presenting , — Delay occurs after the head escapes. The 
complication should always be suspected where there is difficulty in 
extracting the trunk, and especially if the child’s head and thorax 
appear puny. The obstruction is easily recognised by passing the 
hand up over the child’s thorax, when the distended abdomen can 
be felt. 

Breech Presenting . — Here the difficulty occurs at an earlier stage 
of the delivery, for if the abdomen of the (child is extremely distended 
the breech may not descend into the pelvis (p. 468). The accoucheur 
should suspect hydrocephalus if the breech does not descend well, and 
especially if it appears to be small. He may have difficulty in feeling 
the abdominal distension until he brings down a foot or both feet ; 
but as this is the usual procedure in cases of arrestment of the 
breech (p. 468) he should recognise the cause of the obstruction when 
he introduces his hand into the uterus. 

The treatment consists in opening the abdomen with a perforator 
or scissors. If the condition is ascites the abdomen immediately col- 
lapses and completion of the delivery is simple. The same applies to 
distension of the foetal bladder. If, however, an intra-abdominal 
tumour is the cause, such as a hydronephrosis, retroperitoneal sarcoma, 
etc., it may be necessary to make a larger opening into the abdomen, 
perform evisceration (p. 750) and remove the tumour. 
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Tamours o! Sacrum. — This is a relatively rare complication. It 
is well illustrated in the accompanying figure (Fig. 191). Generally 
the tumour is a sarcoma or teratoma. Where the head presents there 
is seldom much difficulty in extracting the breech. Where, however, 
the child presents by the breech there may be difficulty in determining 
what is presenting. Indeed, until the hand has been passed into the 
uterus a correct diagnosis is often impossible. The tumour should be 
broken up by a perforator or scissors, the trunk delivered by traction 
on the limbs, and the after-coming head perforated. 

Single monsters, and the malformations of the foetus just described, 
are complications which need not seriously endanger the mother 



provided they are recognised early and suitably treated. -On the other 
hand, double monsters, because of their size, may be extremely difficult 
to deliver. 


DOUBLE MONSTERS 

Double monsters are examples ()f uniovular twins in which the 
common blastoderm has not completely divided into two (p. 493). 
The degree of imi)erfect division varies ; there may be only a 
slight band of union between the tw’o or there may be very intimate 
fusion. 

We divide double monsters into two groups: (1) Asymmetrical 
disomata where the fcetuses are united by dissimilar ])arts. (2) Sym- 
metrical disomata where the two are united by corresponding parts 
(head to head, etc.) -they are generally of equal size. 
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Asymmetrical Disomata. — These are often of very unequal sizes^ 
the smaller appearing sometimes as a parasite of the other (Fig. 192), 
Symmetrical Disomata. — The three main varieties are (Fig. 193) : 
(a) Thoracopagus, where the two foetuses have their trunks united, but 
have distinct heads and limbs ; (6) Dicephalus, where the foetuses have 
two heads, four upper limbs, but usually only two lower limbs ; and 



[Photograph bp Dr Biddle, Jpsa'irh. 
Fig. 102. — Double Monsters (Asymmetriral Disomata). 


(c) Syncep/mlus, where the two heads are fused ; there is often only one 
set of upper limbs, but always four lower limbs. 

Diagnosis.- It is ()l)vi()us that with these varieties of double monster 
great diffifiulty may be experienced, firstly in diagnosing the condition 
and seconcJIy in effecting the delivery ; this applies especially to cases 
in which they present by the head. In recent years it has been possible 
on occasions, by radiography, to recognise these monstrosities in 
pregnancy ; but not always. In the case of the thoracopagus, if the 
union between the two is slight the radiograph may present the picture 
of a simple plural pregnancy. 
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Treatment. — The variety which gives least trouble is the 
^ncephaliLs. If it presents by the head, the head should be perforated 
and the rest of the child extracted. If it presents by the breech and 
the limbs are brought down, the complication, as in hydrocephalus, 
should be suspected if the head is found to be unusually large. 
Craniotomy should be performed on after-coming head (p. 748). 

The varieties which cause greatest trouble are the thordcopagus 
and the dicephalus, especially if the heads present. Generally speaking, 
it is a good rule to perform version and bring down the limbs. The 
mass can then be broken up in detail and the after-coming heads 
perforated or removed. Should the labour have advanced beyond the 
stage when version can be safely performed, the foetuses must be 
broken up and removed. This may be a very tedious and most difficult 
procedure. 

Ccesarean section should be seriously considered if the condition is 
recognised by radiography before labour^ or diagnosed by this or by other 
means early in labour. With this method of delivery the risks of 
infection and injury to the parturient canal, associated with a difficult 
delivery by the vagina, are avoided. 
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PLURAL PREGNANCY 

T he term })lural is applied to a pregnancy if more than one 
fcetuK is present. The largest number recorded is seven. The 
commonest form is twins, and this occurs once in about 80 to 90 
births. Triplets occur once in alx>ut 8000 and quadruplets once 
in about 400,000 births. There have been reported 30 cases of quin- 
tuplets and 6 of sextuplets. Multiple pregnancy appears to be relatively 
more common in certain countries, as, for example, Russia and Ireland. 
It is commoner among.st coloured than amongst white races. 

iEtiology. — Heredity is the all-important factor. The tendency 
transmitted through the female line is easily ex])lained in the case 
of binovular twins — here there is <an inherited tendency to double or 
even multiple ovulation. In the case of uniovular twins there may 
also exist an inherited tendency to produce ova with the inherent 
properties necessary for this particular variety of twinning. More 
difficult to explain is a hereditary influence through the male, although 
there are many instances which give colour to this possibility— more, 
probably, than can be explained by accidental coincidence. After all, 
no matter how abundant and potent the sperm of a particular male 
may be it can only fertilise the ova su|)plied by the female : although 
(!onceivably in the case of uniovular twins in which the two foetu.ses 
are derived from division of a single blastocyst the sperm of particular 
males may influence such a division. 

Varieties. — Twin pregnancies are of two varieties, known as 
“ binovular twins ” and “ uniovular twins.'’ The binovular variety 
is about five times as frequent as the uniovular. 

The combined weight of the twins varies greatly ; if the pregnancy 
continue to term, or nearly to term, they together weigh from ten to 
twelve pounds on an average. 

Binovular Twms . — In this variety the embryos develop from 
tw'O distinct ova shed from (n) two follicles in one ovary or from 
one follicle in each ovary, or {b) one follicle which contains two ova. 
It IS not uncommon to find two ova in one discus pi'oligerus if sections 
of ovary are examined microscopically. The two ova are generally 
fertilised at or about the same time. Occasionally, however, the 
fertilisation may occur at different dates, consequently the two foetuses 
may be of different ages. Thus we may have the condition of (a) 
mperfecundation, where the fertilisation of the two ova has occurred 
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at different times of the same intemienstrual period (a condition very 
difficult to determine, for the difference in age is so slight), or (6) 
superfcBtation — viz., the fertilisation of two ova shed at different inter- 
menstrual periods. In this latter condition the two ova may be of 
very different ages. But there is a limit to the difference in age, for 
a second fertilisation can only occur so long as the uterine cavity has 
not become completely obliterated by fusion of the deciduae capsularis 
and vera, which takes place about the end of the third month of 
pregnancy. Superfcntation is rare and difficult to determme — two 
foetuses which, so far as appearances and weight go, are of different 
ages may really be of the same age, only one has not developed so 
satisfactorily as the other. This generally results from disturbance 
in the placental circulation of the affected frntus. An X-ray examination 
of the centres of ossification may clear up the uncertainty. 

In binovular twin pregnancy there are two distinct chorions, two 


Amiion. Choriort* 




Fia. 194. — Two V’aricties of Plural Pregnancy. 


distinct amnions, and no communication whatever between the cjircii- 
lations in the two placenta^ (Fig. 194). The placentae, however, may be 
placed close together and apparently fused into one mass ; in other 
cases they are separated to a varying extent by the foetal membranes. 

The sexes may or may not be the same. The children are generally 
stronger, although one may occasionally suffer from unfavourable 
position, interference with the development of its placenta, faulty 
insertion of its umbilical cord, or anything that is prejudicial to its 
growth and development. 

If there is extreme interference with the growth and development 
of one ovum it may die and be expelled ; more commonly it is retained 
until term and expelled with the living one. Sometimes such a 
foetus retained in utero becomes flattened out / and compressed 
between the uterine wall and the membranes of the healthy foetus. 
This condition (fcpJ/us papyraceus or foptus compressus) is not peculiar to 
binovular twins. 

Uniovular Twins, — Here there occurs the fertilisation of a single 
ovum in which the blastocyst divides. Apart from inherent forces 
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which determine this occurrence^ it is maintained that environmental 
influences play a part. Imperfect division of this type results as we 
have seen in a double monster. The arrangement of the placenta 
and membranes differs in this variety. There is one chorion, two 
amnions and one large placenta. There is always a communication 
between the two placental circulations. It may be very slight in some 
instances. But in others it is very complete ; in which case there 
may be serious interference with the growth and development of one 
foetus. In an extreme form there is a damming back of the blood- 
stream in the weaker foetus, so that its circulation is so seriously 
interfered with that it dies. With uniovular twins, and only in this 
variety, we encounter occasionally a very interesting monster — viz. 
the foetus acardiacus (heart and upper part of trunk an irregular mass 
of tissue, lower limbs distinct but head absent or head present and 
limbs absent). Probably in this monster an inherent developmental 
error is more responsible for the malformation than intercommunication 
between the circulations of the two foetuses. 

The communication between the two circulations explains also the 
frequent occurrence of hydramnios in uniovular twins (p. 306). 

We have mentioned that there are always two distinct amnionic 
sacs, but occasionally the partition disappears, and in the later 
months the two foetuses may occupy one amnionic cavity. In such 
circumstances the two cords may become entangled or knotted 
(p. 504). 

The foetuses in this variety are always of the same sex, very closely 
resemble each other in appearance, are generally smaller in size, and 
are not quite so robust as binovular twins. Malformations are 
relatively more frequent. 

Course of Pregnancy. — In about 70 per cent, of cases premature 
labour occurs. All the complications of pregnancy — e.g. toxsemia, 
placenta prsevia, hydramnios, etc. — are relatively more frequent. The 
general discomforts associated with pregnancy are greater because of 
the extreme distension of the uterus and the mechanical pressure it 
exerts on the neighbouring organs. 

Diagnosis. — The diagnosis of twins by abdominal palpation is not 
always easy. To trust to such conditions as overdistension of the 
uterus or the apparent multiplicity of limbs will result undoubtedly in 
mistakes being made. To determine a plural pregnancy by palpation, 
one must feel either two breeches or two heads. The cases which 
present the greatest difficulty are those in which the foetuses are placed 
one in front of the other, as shown in Fig. 195 (b), and the cases in 
which palpation is relatively easy are where the foetuses are placed 
more or less side by side (Fig. 195 (a)). In the latter, especially if one 
presents by the head and the other by the breech, the two heads can 
generally be easily defined. 

Confusion may occasionally arise if fibromyomata are present in 
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the uterine wall, or an ovaiian cyst of some size produces an irregular 
abdominal distension. 

As regards auscultation, a diagnosis of plural pregnancy can only 
be made if the heart-rates at two distinct points differ in frequency. 
In theory this should be a useful sign, but, as a matter of fact, there is 
rarely a difference of more than seven or eight beats per minute, which 
is difficult to appreciate. 

Vaginal examination is seldom of much assistance prior to the onset 
of labour. Very occasionally two intact bags of membranes can be felt 
through the cervix if labour has started and the cervix is sufficiently 
dilated. Later, when two fingers can be passed through the cervix, a 



Fig. 195. — Plural Pregnancy. 

prolapse of a foot at the side of the presenting head, a pulseless cord, 
while auscultation reveals the presence of a living child, the presence of 
two heads or two breeches side by side may justify a positive 
diagnosis. As a matter of fact, in practice many plural pregnancies are 
only recognised after the first child is born. ^ 

In many instances the only means of arriving at an exact diagnosis 
of a plural pregnancy is by radiography. 

The student may very naturally ask the question : Is it of great 
consequence that plural pregnancy should be diagnosed ? Apart from 
the general principle that the diagnosis of all conditions should be as 
exact as possible, the recognition of a plural pregnancy is not of much 
consequence. One circumstance under which we have found it of 
value is where, with slight deformity of pelvis, the question of induction 
of labour had to be considered. With a plural pregnancy it is un- 
necessary to induce labour, as the foetuses are small. An exact 
diagnosis may be of value also in cases of hydramnios where plural 
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pregnancy is suspected. In such cases the radiograph may show 
malformations in one or both foetuses and this knowledge may influence 
treatment. 

The following table indicates the disposition of the two foetuses 
(Leonard’s table, based on 1840 cases) : — 


First Head 
Head 
Breech 
Breech 
Head 

Transverse 

Breech 

Transverse 

Transverse 


Second Head 
Breech 
Head 
Breech 
Transverse 
Head 

Transverse 

Breech 

Transverse 


38*5 per cent. 
2M 
14-3 
10-7 
8-3 
0-8 
4-2 
0-7 


Labour and its Management. — The course of the labour is little 
disturbed, for, although uterine contractions may be weaker from 
overdistension of the uterus this is seldom of much consequence and 
disappears after the bag of membranes of the first child ruptures. As 
labour often comes on prematurely and the foetuses are small the 
parturition may not be prolonged. After determining the i)resentation 
of the first child labour should be allowed to run a natural cjourse. 
It is advisable to rupture the membranes whenever the os is well 
dilated should this not occur spontaneously. 

After the first child is born the cord should be tied with double 
ligatures, as failure to ligate the placental end might lead to haemor- 
rhage and death of the second child should there be a communication 
between the placental circulations. 

Following the birth of the first child the uterus rests, and this rest 
may continue for some considerable time ; indeed, if left to Nature, 
hours may elapse. The average time between the births is variable, 
but about thirty minutes to an hour is the ordinary interval. 

As the second child may readily assume an unfavourable position after 
the first is born, an abdominal and vaginal examination should be made, 
any abnormal presentation corrected and the membranes ruptured. 

A number of operators advocate internal version for the second 
child as a routine. We have no great objection to this procedure as 
extraction is generally easy ; but. in most instances it is unnecessary. 
The second child is generally driven through the parturient" canal 
with one or two contractions if it presents by head or breech. 

In practically all cases the placenta follows the birth of the second 
child ; but occasionally it haj)pens that the placenta of the first has 
followed its expulsion. It is in such cases that the presence of a second 
child has been overlooked occasionally. Indeed, cases have occurred 
in which uterine contractions have quietened down and the second 
child has been retained for days, even weeks. 
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After the birth of both placentae and membranes a full dose (1 c.c.) 
of pituitrin should be given to prevent postpartum bleeding. Some 
writers recommend the administration of 0*5 c.c. pituitrin after the 
birth of the first child ; but we prefer to delay giving it until the uterus 
is completely empty, unless conditions indicate its employment. 

Special Difficulties and Complications. — One of the minor 
difficulties encountered is where the first child presents by the breech. 
With such an occurrence (as seen from the table, it occurs in 14 per cent, 
of cases) there may be a little trouble in delivering the after-coming 
head, because of the difficulty in applying suprapubic pressure. 
Fortunately, however, as the child is generally small, extraction is 




Fk.'. UK)- -Two varieties of “ Locked Twins.*’ 


<-omparatively easy. If there is any difficulty forceps may be 
employed wiien the head is in the pelvic cavity (ji. 705). 

The most troublesome complication is ‘‘ locking of the twins. 
This, although described in all textbooks, is a very great rarity. The 
accompanying illustrations show two varieties of locking (Fig. 196) — 
the one where the two heads become impacted in the pelvis, and the 
other where the after-coming head of the first child becomes locked 
with the fore-coming head of the second. The first one is never of 
any serious consequence, for the presenting head of the second child 
can be leadily pushed up. But the second vari^ity may necessitate 
the decapitation of the first child provided the second child’s head 
cannot be pushed out of the pelvis. Other examples of locking have 
been described — e.g. where all four legs have prolapsed — but it is 
unnecessary to discuss such extreme rarities. 

We have mentioned already the danger of postpartum haemorrhage. 

32 
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This and shock are the commonest complications encountered. To 
combat these possible conditions it is advisable in all cases to have 
ready to hand a normal saline solution in case it may be necessary 
to administer an intrauterine douche and intravenous or rectal 
transfusion. 

Prognosis. — Maternal mortality is higher with plural than with 
single pregnancy because of the greater incidence of ill-health, toxaemia, 
anaemia during pregnancy, and the greater liability to postpartum 
haemorrhage and shock following labour. For the children the 
prognosis is very definitely worse — prematurity, malnutrition, deficiency 
of vitamin D and iron account for the relatively high death-rate in 
the first year. The mother therefore requires very particular super- 
vision during pregnancy, labour and the puerperium. The children 
also require very careful tending as regards warmth, diet. etc. 



CHAPTER XXIX 


COMPLICATIONS CONNECTED WITH THE DHBIUCAL CORD 

AND MEMBRANES 

A. UMBILICAL CORD OR FUNIS 

P resentation and Prolapse of the Cord or Funis.— We have here 
two distinct conditions, presentation and prolapse of the funis, 
the former a falling down of the cord in front of the presenting 
part before rupture of the membranes, and the latter a similar 
occurrence after rupture. Prolapse in most cases is preceded by presenta- 
tion, but in not a few it is only 
with rupture of the membranes 
and the escape of the liquor amnii 
that the former occurs. The fre- 
quenciy of this complication is 
1 in 300 to 400 oases, if, however, 
the maternal pelvis is normal and 
the foetal head occupies the first 
or second verte.v position, pro- 
lapse of cord oc(!urs very seldom 
(approximately 1 in 1000 oases). 

For tliis reason many obstetric 
spe(ualists dispense w'ith a vaginal 
examination early in labour if 
they are satisfied that maternal 

pelvis and position of foetas are ^ . 

^ ^ ^ I 1 Puj. 19 (.—Prolapse of Cord, 

normal (p. 403). On the other 

hand vaginal examination early in labour is advisable, if there is any 
obvious or suspected abnormality, for the purpose of ensuring that a 
})resenting or prolapsed cord is not overlooked. 

iEnoLOGY.— The conditions which favour the occurrence of pro- 
lapse of the eord are malpresentations and anything which interferes 
with the engagement of the presenting part. It is consequently not 
uncommonly encountered in transverse, breech, face and brow 
presentations and when the pelvic brim is deformed (flat pelvis). Then 
again, such conditions as low implantation of the placenta, marginal 
attachment of the cord, undue length of cord, hydramnios, sudden 
rupture of the membranes (especially if the parturient is in the erect 
posture) are all favouring conditions. 
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The position of the prolapsed funis depends chiefly upon the 
position of the foetus, for the cord falls down generally on the side 
to which the abdomen of the foetus is directed (Fig. 197). 

The extent to which the cord prolapses varies. Sometimes only a 
small loop, but at other times many inches fall down. But no matter 
whether the prolapsed loop is long or short, the child’s life is endangered 
if the condition is left uncorrected. Possibly a short loop is more easily 
replaced and kept up ; it is more readily overlooked, however. 

Differential Diagnosis. — Few conditions simulate a prolapsed 
cord — ^none if pulsations in it can be felt. Sometimes, when there is 
great difficulty in reaching the presenting part, the tips of the child’s 
toes or fingers resemble the cord, for they move away from the examining 
finger just as does the cord. In many textbooks it is stated that the 
prolapsed intestines of the mother or child may simulate a prolapsed 
cord ; but they are extremely rarely encountered. Prolapse of the 
mother’s intestines can only occur with intraperitoneal rupture of the 
uterus, and prolapse of the foetal intestines in exomphalos. 

But there is one condition — viz., a flattened, pedunculated, cervical 
polypus (submucous myoma) — which exactly resembles a short loop of 
cord and may be difficult to distinguish from the latter if the ])atient 
is very stout and the presenting part is still high in the pelvis. 

Having decided that the body felt is the cord, the next point to 
determine is whether or not pulsations are present. To do this the cord 
should be pressed against the presenting ])art or cervical wall, or, 
better, between the two examining fingers. Possibilities of enor are 
pulsations in the mother’s vessels and in the examining fingers of the 
accoucheur. With a feebly pulsating cord high in the canal it is difficult 
to exclude these fallacies. The child, however, is not always dead 
when no pulsation can be felt, during a uterine contraction if the 
circulation in the cord is completely obstructed, pulsation is entirely 
absent although it returns as each contraction ceases. Gradually the 
pulsations become slower, irregular, and take longer to return, and 
finally cease altogether. If, therefore, a })rolapsed cord is diagnosed, 
it is necessary to note the presence or absence of pulsations, both 
during and in the intervals between the " pains.” 

Prognosis. — In prolapse of the cord the chief danger is to the 
child. The risks to the mother are proportionate to the operative 
interference undertaken in the interests of the child. 

Speaking generally, presentation of the cord — that is, a falling down 
of the cord when the membranes are intact- is not of immediate 
consequence. It is only after rupture of the membranes that the 
circulation in the cord becomes interfered with. Then the extent of 
prolapse, position of cord in the pelvis, degree of dilatation of the 
cervix and the pelvic formation influence })rognosis very decidedly. 

The foetal mortality in cases treated by the ordinary methods to 
be described is very high (60 to 70 jier cent.). For this reason Caesarean 
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section has come to be employed somewhat freely in maternity 
hospitals. If cases subjected to Caesarean section are most carefuUy 
selected the results are very good indeed. 

Treatment. — The treatment of this complication depends upon 
several circumstances, but mainly upon the condition of the membranes, 
the degree of dilatation of the cervix, the condition of the child, and any 
additional abnormality. 

Membranes unruptured, — Every endeavour must be made to preserve 
the membranes intact. With this object the patient is kept in bed ; 
no attempt is made to replace the cord, except by employing postural 
treatment — e.g. raising the foot of the bed or placing the patient in the 
genu-pectoral, Sims’, or Trendelenburg position. They have the effect 
of raising the pelvis and bringing the cervix to a higher level than the 
fundus ; this allows gravity to act on the prolapsed cord. The treatment 
is sound in theory, but unfortunately not always successful in practice. 



The “ knee-elbow ” position has been already referred to and figured 
in connection with retroflexion of the gravid uterus (p, 289). The 
Trendelenburg position (p. 1060) necessitates a suitable operating table. 
It has been suggested that for domestic practice a modified Trendelen- 
burg position is secured by utilising a chair (Fig. 198), but this device is 
of little value. These positions are very imcomfortable for the patient, 
and offer no advantage over Sims’ position (p. 447), especially if a firm 
pillow is placed below the trochanter on which the patient is resting. 

In this type of case C cesarean section gives excellent results. 

Membranes ruptured, — With the reservations made regarding addi- 
tional abnormalities treatment depends upon the condition of the child 
and the degree of dilatation of the cervix. If pulsations in the cord have 
ceased, and the child is dead, the labour should be allowed to pursue its 
ordinary course and the delivery hastened with forceps, etc., only if this 
is to the advantage of the mother. Further, if deemed advisable, the 
fore-coming head, or the after-coming head (if the presentation is a 
breech), may be perforated in order to lessen the chances of any injury 
to the perineum. 
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One must, however, make certain that the pulsations have ceased, 
and so the loop of prolapsed coid must be carefully felt, not only during 
the “ pains ” but also in the intervals between them. As already pointed 
out, the child dies slowly ; for a considerable time before its death 
pulsations may be quite good during the intervals between the pains, 
although they are entirely absent while the pains are in progress. 

Let us now consider treatment of prolapse of the cord from the point 
of view of degree of dilatation of the cervix. We shall take three stages : 
{a) Os slightly dilated ; (b) os half dilated ; (c) os fully dilated. 

(a) Os slightly dilated . — The outlook in cases of this nature is bad. 
The only hope of saving the child is to replace the cord with a repositor. 



Fig. 199. — Simple* Dc, vices for r(‘placnig the Cord by means i>f a (Sum-elastic 

(/atliotcr. 

AandB. Silk thread i)as8ed up tJuuiiKh luirieu and eye. C. Second opening niadoln catheter 
and flue tuinj employed. 


Different instruments may be employed. Several centuries ago a sponge 
was recommended. We do not employ si)onges because they are very 
difficult to sterilise ; but a thick roll of sterilised gauze is a good sub- 
stitute. One end of the gauze should be entangled in the cord and the 
gauze and cord pushed up into the uterus — this is the simplest and 
best repositor. 

A gum-elastic catheter is very commonly recommended. There are 
various ways of utilising the catheter (Fig. 199). A silk thread may 
be pushed up the lumen and brought out through the eye of the 
catheter ; or a piece of tape may be brought through the end. The 
loop of thread or tape is placed round the prolapsed loop of cord and 
tightened slightly. Then the catheter is carried up as high as possible 
into the uterus and silk thread or tape loosened. Special repositors 
have been devised, but none have proved of much value. All these 
devices are simple in theory but difficult to employ in practice. 
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Caesarean section may be employed occasionally in cases of prolapse 
of the cord with the cervix only slightly dilated, provided pulsations 
in cord are strong. As the foetal mortality under such circumstances 
(membranes ruptured) must be high, Caesarean section should be 
employed with great discretion. 

(b) Os half dilated , — Here with a good pulsating cord the best 
procedure is to anaesthetise the patient, pass the hand into the vaginal 
canal, carry up the cord, and loop it over a limb. In our opinion this 
is preferable to introducing a Champetier de Ribes bag (p. 742). In 
this type of case the foetal mortality should not exceed 30 per cent. 

(c) Os fully dilated . — If the cervix is fully dilated the child should 
be extracted with forceps, or, should 
the presentation be a breech, by 
traction on the trunk. In this type 
of case with a good pulsating cord 
the fmtal mortality should not exceed 
JO to 15 per cent. 

Abnormal Attachment. — Normally 
the cord is attached about the centre 
of the placenta. Very frequently, 
however, it is placed more to the 
side. This is specially marked in 
the condition known as battledore 
placenta, where tlie cord is attached 
to the edge of the placenta (p. 311). 

Another abnormal insertion, not very 
infrequent, is the »o-(vd\\edvekimenfous 
insertion, where the vessels are spread 
out on the membranes before they 
reacdi the placenta (p. 311). If the 
placenta is situated relatively low the 
vessels may spread out low on the ^ wound round 

membranes. Ihis condition termed 

vasa preevia may be of serious consequence to the child, should a vessel 
be toin when the membranes rupture, as the child may bleed to death. 
Fortunately, it is a very rare occurrence. 

Undue Length of the Cord. — The normal length of the cord is 
from 18 to 20 inches (45-50 cm.), but cords measuring 30 or more 
inches (75 cm.) are frequently encountered. 

Undue length of the cord naturally predisposes to prolapse. If con- 
volutions of cord become wound round the trunk oi' neck of the foetus, 
the growth and development of the fietus may be interfered with. 
Indeed, it has occasionally happened that the child has been strangled, 
or a limb permanently injured. It is questionable if intrauterine am- 
putation has ever resulted from this cause. Not infrequently also, with a 
very long cord, knots are formed ; these are referred to later (p. 505). 
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Undue Shortness of the Cord. — In some malformations of the foetus, 
more particularly exomphalos, the cord may measure only 2 to 3 inches 
(5-7-6 cm.), but with a normal foetus it rarely falls below 7 to 8 
inches (17-5-20 cm.). 

A distinction is sometimes made between absolute and rdative 
shortness of the cord. By absolute shortness is meant the condition 
just referred to, whereas relative shortness is where the cord becomes 
wound round some part of the child, most commonly the neck or 
trunk. This latter variety is seldom of any consequence. 

Shortness of the cord may interfere with the descent of the child, 
both in head and breech presentation. Occasionally cases are en- 
countered, for example, where there is difficulty in extracting the trunk 
after the head and shoulders are born, or in delivering the upper part 



Fig. 201. — Knot in Cords in ITniovular Twin 
Prcf^iancy. 


of the trunk and head where the foetus presents by the breech. Indeed, 
in a few instances it is necessary to divide the cord before the child can 
be extracted. If possible, the foetal end of the cord should first be 
clamped with pressure forceps. But sometimes this is impossible, and 
so the cord has to be divided, the child quickly extracted, and the cord 
ligated immediately. 

On occasions two other complications may result as a consequence 
of a short cord — viz., detachment of jilacenta and inversion of uterus 
(p. 568). 

Although it has been suggested that the condition may be diagnosed 
by the presence of the funic souffle (p. 741) and recession of the present- 
ing part in the intervals between the pains, we have only found it 
possible to appreciate this complication while actually extracting the 
child and experiencing difficulty in doing so. 

Undue Thickness. — The thickness of the cord varies greatly. In 
some instances it is very bulky, owing to the large amount of Wharton’s 



COMPLICATIONS WITH MEMBRANES 


505 


jelly. Very thick oedematous cords are often encountered in general 
oedema, syphilis and other diseases of the foetus. 

Exomphalos. — Here is probably the most suitable place for a 
reference to a complication not extremely uncommon — ^viz., an 
umbilical hernia (exomphalos), where the intestines pass through the 
umbilical opening and are surrounded by a ballooned-out portion of 
the cord. Where this hernia is very pronounced there is not miich 
chance of the condition being overlooked, but where there is only a 
small hernia and slight ballooning of the cord it may be very easily 
overlooked and mistaken for an ordinary thickening of the cord. The 
condition is more fully considered in Chapter XXXV (p. 626). 

Knots in the Cord. — These are often referred to as : (a) false 

knots ; and (5) true knots. False knots are merely irregular projections 
of blood-vessels and Wharton’s jelly, and are of no consequence. 
True knots (Fig. 200), on the other hand, may seriously affect the child 
and even cause its death if they become tightened and the circulation 
in the cord is obstructed : generally an accumulation of Wharton’s 
jelly prevents constriction of the vessels. Knotting of cords in twin 
pregnancy is illustrated on previous page. 

Rupture of Cord. — This accident occasionally occurs in “ precipitate 
labour ” (p. 432), more es|>ecially if the birth occurs with the mother 
in the erect posture, and if there is relative shortness of the cord. 
t'Uriously enough, the rui)ture usually occurs some little way from 
the umbilicus. Very seldom indeed is the cord actually torn from 
its attac.hment. With rupture of the cord there may be considerable 
bleeding, but as the vessels are torn the bleeding is not so great as 
might be cx])ected. 

B. MEMBRANES 

We shall consider later the most common complication connected 
with the membranes — viz., ‘‘ Retention of Membranes ” (p. 553). 
Diseases of the membranes and placenta were considered in (Chapter 
XV (p. 305). For the present reference will only be made to those 
occurring at an earlier stage of labour or late in pregnancy. 

Premature Rupture. — We have seen already that this occurrence 
is sometimes associated with a slow and painful dilatation of the cervix 
and that the child life in consequence may be endangered. The par- 
turition is generally referred to as “ dry labour.” It is particularly 
common in breech presentations, in other malpresentations and in 
pelvic disproportion. At one time it was considered a very unfortunate 
occurrence, but it is not now looked upon with a like concern. 

Occasionally rupture of the membranes occurs several weeks before 
term. Indeed, there is a rare condition known as pregnancy outside 
the membranes {grossesse extramembraneuse),'' where rupture occurs 
very early and the remains of the retracted membranes are seen 
encircling the placenta (Fig. 202). In this condition the child is 
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generally born dead ; but occasionally it is born alive, in which case 
it is feeble and poorly developed. 

This leads us to make reference to a peculiar complication of 
pregnancy — viz., Hydrcyrrhim gravidarum — the discharge of a clear 
limpid fluid at irregular intervals. This may result from (a) discharge 
of liquor amnii from the ruptured membranes, (b) from a collection of 
fluid between the decidua vera and decidua capsularis, the result of 
chronic inflammation of the decidua, (c) It is claimed also that an 
accumulation of fluid may occur between the chorion and amnion 



Fig. 202 . — Complete Rupture of Membranes but Continuance of Pregnancy 
( Grossesse extrain^mbraneuse). 


{hydroj^erione of Velpeau) and the discharge of fluid ocicurs if chorion 
gives way. Probably (a) is the commonest explanation. Where (i) 
is the cause, the story may be of a ten days’ or a fortnight’s interval 
between the occurrence of the discharge. Further, the patient states 
very often that she has a (certain amomit of uneasiness prior to the 
discharge, and that the micasiness passes off after the fluid comes away. 
Lastly, the freedom of movement of the foetus in vtero is not affected. 
The condition (c) is very doubtful. 

Delayed Rupture. — This condition lias been already considered 
(p. 405 ). We have seen that if the membranes are unusually thick 
or tough, their rupture may not occur as it should do at the end of 





COMPLICATIONS WITH MEMBRANES 


507 


the first stage of labour. The treatment is very simple — ^viz., to rupture 
them with some pointed instrument. It is advisable to do this during 
a uterine contraction, for then the projecting bag of membranes 
(fore-waters) can be more easily punctured. 

Hydramnios. — This condition has been discussed under Pathology 
of Pregnancy (p. 305). Encountered during labour it may interfere 
with the normal dilatation of the cervix, and, further, may be associated 
with primary uterine inertia. It is, however, very easily dealt with, 
for rupture of the membranes immediately causes retraction of the 
uterus and a more rapid progress of the labour. One must be on the 
outlook and prepared to deal with malpositions of fcetus, which is 
generally undersized and very frequently malformed. Twin pregnancy 
is common (p. 494). Posti)ai’tum hscmoiThage is an occasional 
sequela (p. 560). 



CHAPTER XXX 


DYSTOCIA DTTE TO FAULTS IN THE PASSAGE— DEFORMITIES 
OF THE BONY PELVIS 

Glassification— Diagnosis -Treatment— Minor Variations in Pelvic 
Formation revealed by Radiography 

F or many generations obstetric textbooks have presented to 
their readers a classification and description of what may be 
termed the grosser rmlforrmtioiis of the female pelvis (many of 
great rarity) based upon an examination of dried pelves in 
anatomical and obstetrical museums. These textbooks have pointed 
out also the significance of such malformations as a cause of obstruction 
to labour, the manual and instrumental methods by which they can be 
recognised during life, and the treatment most suitable in the 
circumstances. 

In recent years, however, a great advance has been made. By 
means of radiography it has become possible not only to demonstrate 
more clearly in the living subject the grosser malformations present, 
and to measure more exactly the pelvic capacity, but also to recognise 
the frequent existence of minor variations of pehm formation in 
individuals who might otherwise be supposed to possess a normal 
pelvis. The significance of this new discovery (one can almost term 
it such) is being much discussed to-day by obstetricians. It would 
appear that these minor variations may exercise a considerable influence 
on the mechanism of labour, more especially in inducing alterations in 
position and attitude of the foetal head (occipito-posterior, “ deep 
transverse arrest,” face and brow presentations). 

We propose, therefore, to consider the subject in respect to 
classification, diagnosis and treatment under two main heads : 
A. Grosser Pelvic Malformations ; B. Minor Variations in Pelvic For- 
mation. We consider this to be the simplest manner of presenting the 
subject. 

A. GROSSER PELVIC MALFORMATIONS 

The two principal factors which influence pelvic deformity are 
(o) errors of development ; (6) disease of the pelvic bones and joints. 
As, however, alterations in the spinal curves or set of the lower 
limbs may affect the direction of the forces transmitted through the 
pelvis while it is still growing, pelvic deformity is sometimes produced 
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or aggravated by (c) abnormalities in spine ; (d) abnormalities in 
lower limbs. 

With a view to making the classification as simple as possible, we 
suggest the following : — 

I. Deformities resulting from faulty development : (a) justo-major 
pelvis ; (6) justo-minor pelvis, or generally contracted pelvis and its 
variants ; (c) simple, flat, non-rachitic pelvis ; {d) Najgele’s pelvis, 
imperfect development of one sacral ala ; (e) Robert’s pelvis, imperfect 
development of both sacral alae ; (/) split pelvis, imperfect development 
of pubes ; (g) assimilation pelvis. 

II. Deformities resulting from disease of the pelvic bones and 
joints : (a) rickets ; (b) osteomalacia ; (c) new growths ; (d) fractures ; 
(c) atrophy, caries and necrosis ; (/) disease of sacro-iliac, pubic and 
sacrococcygeal joints ; (gr) subluxation of sacro-iliac joint. 

III. Deformities resulting from disease in spinal column : (a) ky- 
phosis ; (b) scoliosis ; (c) lordosis ; (d) spondylolisthesis. 

IV. Deformities resulting from disease of the lower extremities : 
(a) coxitis ; (b) dislocation of one or both femora ; (c) atrophy or loss 
of one or both limbs. 

J. Deformities Resulting from Faulty Development 

Justo-major Pelvis.— This pelvis in its extreme form, which is 
very rare, is found in giants. Moderate degrees of the condition are 
occasionally encountered, and not always amongst those of unusual 
height or physique. A roomy pelvis renders the passage of the head 
more easy, and favours precipitate labour. 

Justo-minor or Generally Contracted Pelvis. — ^This deformity is by 
no means uncommon. The term implies that the pelvis is equally 
diminished in all its diameters ; but radiography has demonstrated that 
minor variatio7is of pelvic formation are more common than a symmetrical 
(je7ieral contraction (pp. 6.‘{4-638). 

It is commonly stated that the existence of the generally contracted 
pelvis should be suspected in women of small stature, in whom there 
is no evidence of rickets. Although this is (iorrect on the whole, it is 
sometimes misleading ; for the deformity is often present, and some- 
times to quite a distinct degree, in women of ordinary height and 
physique ; it is consequently liable to be overlooked. 

The interspinous, intercristal, and external and oblique conjugate 
diameters are decreased proportionately. As the deformity continues 
down through the cavity, and indeed in many cases is most marked 
at the outlet, the size of the subpubic angle should be carefully 
estimated, for, speaking generally, the greatest difficulty in the 
parturition occurs at the outlet. 

On pushing the head into the pelvis, if the pregnancy has reached 
term, there is more or less overlapping of the head at the brim. At the 
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commencement of labour, even in primiparae, the head is still movable, 
unless the latter is small. 

The mechanism of labour is characteristic, the feature being a marked 
increase of flexion caused by the increased resistance offered to the 
head. As a result the posterior fontanelle can be felt very easily on 
making a vaginal examination. 

The labour is retarded in proportion to the pelvic deformity and 
the position and size of the foetal head. Uterine inertia frequently 
occurs, and delivery has often to be completed by forceps, or even by 
Caesarean section. Walcher’s position (p. 531), sometimes a help in 
flat pelvis, is of no value in facilitating the passage of the head through 
the brim. Version is contraindicated {vide Treatment, p. 528). 

There are several subdivisions of the generally contracted pelvis. 
The most common is the masculine pelvis (android, p. 536), in which the 

bones are strong and thick. In 
this variety, in addition to the 
deformity at the brim, there is 
a marked diminution in the size 
of the outlet, and the subpubic 
angle is narrowed. The pelvis 
becomes funnel-shaped, and is 
often referred to under this 
name. Another form is the 
true dwarf 2 )elvis. In thisvarict y 
the general pelvic development 
is much retarded, and in certain 
Fig. 203. — tJusto-minor Pelvis. forms the cartilages between 

the (‘omponent bones (ileum, 
os pubis, ischium) are not ossified. Lastly there is the infantile 
pelvis, in which the pelvis retains the infant form. The bones are 
small, the sacrum is narrow, and the antero-posterior diameter is 
greater than the transverse. Pregnancy rarely occurs in the true 
dwarf and infantile pelvis. 

Flat Non-rachitic Pelvis. — Jii this pelvis the antero-])osterior 
diameter is diminished from brim to outlet. The sacrum is flattened 
and placed further forward. The promontory does not project so 
markedly as in the rachitic flat pelvis, and there is often a false 
promontory at the junction of the first and second sacral vertebrae. 
The transverse and oblique diameters are unaltered, or may even be 
slightly increased. The deformity not infrequently coexists with the 
‘‘ assimilation ” pelvis (p. 512). 

Although referred to by many as being a comparatively common 
deformity, it is very questionable if it is so ; most of the so-called 
flat pelves have their origin in rickets. This pelvis is found in 
individuals who apparently are perfectly normal and healthy, and have 
always been so. 
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The diagnosis of this variety of pelvic deformity is not difficult. 
It can be distinguished from the rachitic variety by the absence of 
the ordinary features of rickets and by the flatness of the sacrum. 
The engagement of head is as in the flat rachitic pelvis (p. 514) ; but 
the pelvic outlet not being increased, as it is in the rachitic variety, 
the head remains arrested in the transverse diameter deep transverse 
arrest,” p. 448). 

Obliquely Contracted or Neegele Pelvis. — This somewhat rare variety 
of pelvic deformity (Fig. 204) is produced by an arrested development 
of one ala of the sacrum — (a) primary, or (b) secondary to disease of 
sacro-iliac joint in infancy. There follows from this an alteration in 
the spinal and pelvic curves, and almost invariably an ankylosis of 
the sacro-iliac joint. The most striking feature is the straightening 
of the ilio-pectineal line on the affected side. The symphysis is pushed 
an inch or more beyond the middle line. The antero-posterior diameter 
is little affected, but the oblique 
and transverse are dimini slied. 

The difficulty in labour 
arises from the sacral bay " 
on the affected side being of 
little value in accommodating 
any j)art of the foetal head. 

Indeed, for all practical pur- 
j)oses the pelvis may be 
extrejnely (contracted. 

As a rule, the ordinary pelvic 
measurements throw little light 
upon the deformity, nor is the Pelvis, 

gait of the patient characteristic, so that it may not be appreciated 
except by radiography. The measurements which should be taken 
are the distancjes between tJie symphysis and the posterior superior 
spines, between the spinal column and the posterior spines, and 
between the anterior superior spine and the opposite posterior superior 
spine. These measurements on the two sides should be compared, 
and, if a difference of more than J inch (0*8:i cm.) be found, an oblique 
deformity may be presumed. A radiograph is of the greatest 
assistance. (^aesarcan section is the only alternative if there is 
pronounced deformity. 

Transversely Contracted or Robert’s Pelvis. — This has sometimes 
been referred to as a double Nsegele pelvis, for both alae of the 
sa(;rum are more or less ill developed (Fig. 205). The/deformity may be 
symmetrical or more accentuated on one side. It is the rarest of all 
the pelvic deformities. As the cavity throughout is so very much 
narrowed transversely it is impossible to deliver a living child per 
vias naturales ; consequently. Caesarean section is the only treatment 
if the child is alive. 
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Split Pelvis. — This variety is extremely rare in obstetric practice. 
The pubic bones may be separated as much as 4 inches ; they are 
united by fibrous tissue. Tf pronoimced it is commonly associated 
with ectopia of the bladder and other malformations of the generative 

and urinary organs. The trans- 
verse diameters are increased. 
The condition is not incompatible 
witlj a normal pregnancy and 
labour. 

Assimilation Pelvis. — This de- 
formity is of two varieties : (a) JdgJi 
assimilafion. in which the last 
lumbar vertebra becomes part of 
the sacrum, which then consists 
of six instead of five vertebrje ; 
(b) low assimilaiion, in which tlie 
first sacral vertebra takes on the 
Fig. ivivis form of the last lumbar vertebra, 

and so the sacrum consists of only 
four vertebrae, lliefie errors of derelopnierii are not itncornmon, hut can 
rarely be recognised during life except by radiography. In high assimila- 
tion the inclination of the plane of the pelvic ])rini is greater than the 
norma] of 00° — this obviously interferes with the head of the child enter- 
ing the brim. With a low assimilation the angle of inclination is less than 
the normal, and so the head may engage more easily. High assimilation 
pelvis predisposes to an occipito-posterior position of the vertex (p. 4:i9). 



II. Defokmitfes the Resfu.t of Diseas k of the Pi^lvic 
Bones and Joints 

In this country, and in temperate (jlimates generally, rickets is the 
chief factor in the causation of pelvic deformities. But although rierkets 
is so generally distributed over the continents of both Europe and 
America it is more prevalent in certain (countries than in others, and 
generally speaking, it is a disease of large cities. It would appear that 
the aetiology of rickets and osteomalacia is very similar — a deficiency 
in calcium and vitamin 1). Mellanby claims (p. 517) that in the (Tise of 
osteomalacia there is a deficiency, of })hosphorus. Glasgow possesses 
the unenviable distinction of being one of the (cities in which the 
disease is especially common — its water is very deficient in calcium. 

Deformities the Result of Rickets. — In obstetric j)ractice one meets 
with three varieties of pelvic deformity the result of rickets : (a) flat 
rachitic pelvis ; (b) generally contracted rachitic ])elvis, usually also 
flat ; (c) pseudo -malac^osteon pelvis. 

(a) The Flat Rachitic Petris . — This is the commojiest variety of 
pelvic deformity produced by rickets. In order to understand it 


DYSTOCIA DUE TO FAULTS IN THE PELVIS 513 


properly one must think of the time, when the child was the subject of 
the disease. Rickets affects children most commonly during the second 
year, when the child is either sitting or attempting to walk, or, if very 
ill, is lying or sitting in bed. In the sitting position the weight of the 
trunk is transmitted through the pelvis on to the ischial tuberosities, and 
the pelvic bones, being softened by disease, are deformed as follows: — 
The promontory of the 
sacrum, owing to the weight 
of the trunk, is displaced 
downwards and forwards. 

This would naturally cause a 
tilting backwards of the lower 
part of the sacrum and 
coccyx, were it not that the 
sacro-sciatic ligaments and 
muscles of the pelvic floor 
prevent it ; instead a sharp 
bending of the sacrum at 
the level of the fourth and 
fifth sacral vertebrae results. 

Occasionally sacrum and coccyx are flattened as in the non-rachitic flat 
pelvis. With the sinking of the sacrum the posterior spinous processes 
are dragged closer by the sacro -iliac ligaments, and this and the dragging 
and flattening of the anterior pelvic wall causes a relative increase of the 
interspinous as compared with the intercristal diameter. The former, 

instead of being about f inch 
less, may be the same as, or 
even greater than, the latter. 
Further, as a result of the 
flattening of the anterior wall, 
the acetabula come to look 
more forward. 

But there is still another 
striking feature. The tuber- 
osities of the ischia, on which 
Ftg. 207 .— Fipurr-of-ei2;ht PcIvlm (Uachitic J>elvw). child sits, yield, and are 

pressed farther out, so that there is an increase of the distance between 
these two points and a widening of the subpubic angle ; in consequence, 
the transverse diameter of the outlet is increased. 

Examination of the pelvic brim reveals the promontoiy of the 
sacrum unusually distinct, sometimes very pointed, at other times 
more blunt ; this gives to the brim a renifbrm outline (Fig. 206). In 
addition, if the anterior wall at the symphysis is dragged on by the 
action of the two rectus muscles, and these latter come into strong 
action if the child is sitting, the brim may assume a figure-of-eight 
form (Fig. 207). 
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If there is any marked lateral spinal curvature the promontory is 
pushed over to the side, and the scoliotic-rachitic pelvis results (Pig. 208). 
This latter form is much more common than is usually stated, for 
frequently it is only slightly marked and difficult of recognition. In 
some cases it is very distinct, and interferes greatly with the passage 
of the foetal head through the brim. 

The flattening of the pelvis produces a narrowing of the antero- 
posterior diameter, or conjugata vera. It may be reduced to any 
extent — the most extreme degree the writer has encountered is 
IJ inches (3 cm.). The effect on the transverse diameter at the brim 
depends upon whether or not there has been any arrest of the general 
development of the pelvis. If the disease was only slight, the trans- 
verse diameter remains about the same. Although it is stated that 
there is sometimes an actual increase, we have seldom observed this ; 

invariably when the flatten- 
ing is decided the transverse 
diameter is also diminished. 

A peculiarity not in- 
frequently encountered is a 
false promontory. There 
are two varieties of false 
promontory — one where the 
last lumbar vertebra is 
pushed downwards and for- 
wards. and the other where 
the first sacral vertebra 
projects unduly. They are 
often termed “ high ” and 
“ low ” false promontories. A high false promontory increases the 
obliquity of the j)elvic brim, consequently the head has greater 
difficulty in “ engaging.’’ 

The cavity is usually shallow and roomy, so that once the head 
passes through the brim it is seldom arrested in the cavity. At the 
outlet there may be sometimes a little difficulty ; for, although the 
transverse diameter is increased, as already pointed out, the dragging 
of the coccyx forwards may diminish the conjugate to a slight extent 
and cause deep transverse arrest ” (p. 448) of the head. 

In the mechanism of labour in flat pelvis, either rachitic or non- 
rachitic, there are three characteristic features : — 



Fig. 208. — Scoliotic rachitic i^olvis. 


1. The head engages in the transverse diameter. 

2. The head is less flexed. 

3. Biparietal obliquity is more marked. 

It is only natural that the head should pass through the brim in 
the transverse diameter, which is so much the largest. If a vaginal 
examination is made the anterior fontanelle can be readily reached, 
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and is usually lower, although occasionally it may be at the same 
level as the posterior because of deflexion of head. But the most 
striking alteration in attitude is an increase in the parietal obliquity. 
The head is tilted towards one or other shoulder, with the result that the 
anterior or posterior parietal bone presents — this is termed asynclitism. 

In the anterior parietal presentation (asynclitismus anterior), the 
parietal bone, directed posteriorly, is arrested by the promontory of 
the sacrum. It is an exaggerated degree of what is termed ‘‘ Nsegele’s 
obliquity.” The descent of the head takes place by the anterior parietal 
bone becoming pressed against the symphysis pubis, while the posterior 
is gradually driven down past the promontory. It is a very much more 
favourable position than the posterior ; indeed, in a large number of 
cases spontaneous delivery occurs. 

In the posterior parietal presentation (asynclitismus posterior), 



Anterior (Anterior asynclitiaiij). Posterior (Posterior Ji->ynclitisni). 

Fig. 209. — Parietal Presentation. 


Litzmann’s obliquity is exaggerated, and it is the anterior parietal 
bone which is arrested at the symphysis, while the posterior engages in 
the brim. The mechanism, according to Litzmann. was for a gradual 
correction to take place, but Veit showed that the head might pass 
through the brim by the anterior parietal bone becoming much 
moulded and forced past the symphysis. Spontaneous delivery is 
rare in this presentation, unless the pelvis is only slightly deformed. 
A posterior parietal presentation should alwaj^^s arrest attention, for 
not only is the presentation particularly unfavourable, but the degree 
of pelvic deformity is usually considerable if the head persists in this 
attitude as labour progresses.^ 

^ Radiography has shown that early in labour when engagement starts the head assumes 
a position of slight posterior asynclitism. This disappears and an anterior asynclitism develops 
if the head is going to pass through the brim. On the other hand, if the original posterior 
asynclitism becomes more pronounced the head will not pass. In the latter event the overlap 
of bead at the brim can be felt to increase by palpation ; this, of course, is more exactly 
demonstrated by radiography {vide p. .*191). 
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We have repeatedly tried to correct a posterior into an anterior 
parietal presentation after rupture of the membranes, but with little 
success ; and this is the general experience. 

(b) Generally Contracted Rachitic Pelvis. — The majority of cases of 
marked pelvic deformity come under this heading. In an absolutely 
typical example flattening is absent, but with very few exceptions 
there is flattening as well as general contraction. The explanation 
of the deformity is that the disease has arrested the pelvic develop- 
ment. The patients may be very small and much deformed in limbs, 
chest, etc. General contraction of the pelvis is much more serious 
than simple flattening. Consequently it is most important in all cases 
of rachitic deformity to determine if there is any general contraction 
in addition to flattening — this can be exactly determined by 
radiography. 

(c) Psevdo-malacosteon Rachitic Pelvis. — This variety of pelvic 
deformity is very rare. It occurs when the disease has run a slow 

course and has attacked the 
walking child. As a natural 
consequence, the weight of the 
child being supported by the 
femora instead of the ischial 
tuberosities, the sides of the 
pelvis are pushed in, and 
the anterior wall projects in 
the form of a beak. A similar 
deformity is seen in the mala- 
costeon pelvis, only to a more 
marked extent, hence the term 
“ pseudo-malacosteon pelvis ” given to this variety of rachitic 
deformity (Fig. 210). Knowing as we now do that the aetiology of the 
two diseases is very similar, it may be possible in the future to exclude 
this particular deformity from the rachitic group. The distortion of 
the brim, cavity, and outlet of the pelvis is generally so pronounced 
in this type that Caesarean section is the only method of treatment. 

Osteomalacic or Malacosteon Pelvis. — This deformity of the pelvis 
results from the disease osteomalacia. The disease is one of adult life, 
and attacks both sexes, although women are affected ten or twelve 
times as often as men. In women it is confined almost entirely to 
multiparae in the period of life when the reproductive organs are 
functioning. It is specially active during pregnancy and the puerperium. 
A most interesting feature of the disease is the fact that it is prevalent 
only in certain localities, for example, areas of the Rhine Valley, north 
of Italy, Hungary, Northern China, and some parts of India ; it is 
seldom seen in England, America, and France. 

Important papers on the subject have been published by Preston 
Maxwell and Miles, and by Green Armytage. It is now recognised 



B'ig. 210. — Pscudo-inalafGHtoon Pelvis. 
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that the disease is due to a deficiency diet, the principal lack being a 
shortage of the mineral content and vitamin D. Mellanby stresses the 
importance of a phosphorus deficiency. Lack of sunlight and fresh air 
are contributory factors in its production. Possibly also deficiency in 
the activity of the parathyroids may be a factor. 

The onset of the disease is, as a rule, gradual. During the 
course of pregnancy, usually after one or two normal pregnancies, 
pains are complained of in the back and limbs, and walking 
becomes irksome. These symptoms may disappear after labour and 
lactation, to return again with increased severity in a subsequent 
pregnancy. With each pregnancy locomotion becomes more awkward, 
the patient’s stature becomes less from sinking of the trunk. 




Anterior View. Posterior View. 

Ft(}. 211. — Malacostoon Pelvis. 


and the labours become more difficult from narrowing of the bony 
canal. 

The bones, as a result of the softening, bend, according to the 
direction of the forces transmitted through them and the drag of the 
attached muscles on them. In no jiathological condition of the pelvis 
does one meet with such extreme deformity as in osteomalacia (Fig. 211). 
The promontory is pushed downwards and forwards ; the lateral pelvic 
walls, being pressed inwards, cause the anterior wall to be pushed 
out in the form of a beak, and the brim assumes a trifoliate shape. 
Hence the pelvis is often spoken of as the beaked, rostrate, or triradiate 
pelvis. The subpubic arch is very much narrowed, from the approxi- 
mation of the ischial tuberosities. The acetabula look more forward, 
and the legs are brought closer together, so that the subjects of the 
disease, if they can walk, have a peculiar swinging gait. From the 
muscles and ligaments dragging on their attachments, a marked curving 
of the iliac crests and posterior parts of the innominate bones lesults, 
so that the posterior spinous processes may almost touch. Thus the 
iliac bones become curved and resemble the “ scoop ” used by grocers. 
The upper and lower limbs may also become much deformed. 
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The diagnosis of this variety of pelvic deformity is not difficult. 
The history of the disease and the deformities produced are absolutely 
characteristic. 

Prior to Fehling's discovery (1888) that oophorectomy exercised 
such a beneficial effect upon the disease, the salts of lime and phos- 
phorus in various forms were recommended. The treatment to-day 
consists in giving the patient a plentiful supply of a diet rich in 
vitamin D, and cod-liver oil is specially useful. By this means the 
disease can be prevented, and arrested in many instances (p. 147). As 
regards purely obstetrical treatment, Caesarean section, with removal 
of uterus and ovaries, should be adopted in all pronounced examples 
of the disease. In the slighter forms simpler procedures may prove 
sufficient, but owing to the nature of the deformity it can be readily 

understood that it does not 
require any great malforma- 
tion to render delivery per 
inas naturales impossible. 

New Growths. — Small 
osteomata {pelvis spinosa), 
more especially about the 
symphysis, sacro-iliac syn- 
chondroses, and the ileo- 
pectineal eminences, are not 
very uncommon. Such small 
growths, if the pelvis is 
contracted, may cause in- 
juries to the foetal head 
such as gutter-shaped in- 
dentations and fractures, or lacerations of the uterus from pressure 
by the head. 

Larger tumours (Fig. 212) — osteomata, cnchondromata, lymph- 
adenomata, fibromata — are only very occasionally encountered. With 
the exception of the osteomata, they are generally malignant, and 
most commonly sarcomatous. They are usually situated on the 
posterior wall in the neighbourhood of the sacro-iliac synchondrosis. 
Naturally, such tumours prevent the passage of the child through the 
pelvis, and so Caesarean section is invariably necessary. 

Fractures of Pelvis. — As can be readily understood, fractures, either 
from the amount of callus or from irregular union, may occasionally 
produce a deformity of the pelvis. Such deformities are relatively rarely 
encountered, for fracture of the pelvis is so often followed by death. 

Caries and Necrosis of the Pelvis. — In the rare cases in which the 
acetabulum becomes perforated in hip-joint disease there may result 
an irregular bony formation, which may encroach upon the lateral 
pelvic wall. The effect of hip- joint disease on the pelvis we shall 
consider later. Caries of the sacro-iliac joint may result in an ankylosis 
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of the joint, and the development of one sacral ala may be arrested 
in consequence. In such cases an obliquely contracted pelvis of the 
Naegele type results. 

Diseases of the Sacro-iliac, Pubic and Sacrococcygeal Joints. — ^We 

have referred already to the effect of disease and ankylosis of the sacro- 
iliac joint. Ankylosis of the pubic joint is practically unknown. 
Svbluxation of the sacro-iliac joint, which occurs in women of the 
working class more especially, may affect the pelvic cavity. 

As regards the coccygeal joint, premature ankylosis, or ankylosis 
following fracture, may cause obstruction to the escape of the child’s 
head. Removal of the coccyx is the correct and scientific treatment. 
A common course followed is to pull the child past the obstruction 
with forceps which results in refracture of the bone — this is obviously 
a crude and Wrong procedure. 

III. Deformities Resulting from Disease in the 
Spinal Column 

Kyphosis. — The deformity of the pelvis found in kyphosis depends 
in great part, upon the degree and situation of the curvature. 

In cases where there is only a slight angular (jurvature little or no 
alteration in the pelvis is found. 

As regards situation, if the curvature 
is in the upper dorsal region, a 
eompensatory lordosis develops, and 
the pelvis is little affected. If, 
however, the curvature is situated 
in the lower dorsal and lumbar 
part of the spinal column, then very 
decided deformity almost always 
exists (Fig. 2 111). 

The alteration in the pelvis 
eonsists in a tilting of the upper 
part of the sacrum backwards, and 
of its lower part and of the coccyx 
forwards. As a result, the antero- 
posterior diameter at the brim is 
increased, and the same diameter 
at the outlet diminished. The in- 
clination of the brim is lessened. 

The sacrum is often found narrow 
and straightened. The transverse 
diameter of the pelvis gradually 
diminishes from above downwards. 

The striking features of the kyphotic pelvis are — (a) a7i mcrease of the 
untero-posterior diameter at the brhn ; (b) a diminution of the transverse 



Fin. 213. — Kyphotic Pelvis. 
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diameter of the outlet ; therefore, one finds difficulty in labour when 
the foetal head has reached the lower part of the cavity. 

It is of interest that the head generally engages in the oblique or 
transverse diameter — one might expect that it would engage in the 
conjugate, as this is the diameter which is increased. The spinal 
curvature probably accounts for it (vide p. 489). Another peculiarity 
is the frequency with which the occiput rotates backwards into an 
occipito-posterior position. 

It is most important, therefore, that the size of the pelvic outlet 
should be very carefully eMimaied and a radiograph taken during pregnancy y 
or early in labour, in all cases of kyphosis. 

The malformation is serious when the deformity involves the lower 
part of the spinal column. One thing that undoubtedly leads to the 
unsatisfactory results revealed by most statistics is the fact that, as 
the difficulty occurs late in parturition, the necessity for serious 
operative interference is only appreciated after labour has been going 
on for some time. But other factors account for the relatively high 
maternal death-rate — the mother is generally of poor physique, and is 
often the subject of bronchitis, anaemia, or cardiac dilatation. These 
conditions account also for the weakliness and low weight of the children. 

The index for treatment in kyphotic pelvis is the length of the 
transverse diameter of the outlet, the distance between the tuberosities. 
If it is 3J inches (9-3 cm.), delivery should not be difficult, but below that 
figure it becomes increasingly difficult, and at 3 inches (7-5 cm.) Caesarean 
section or symphysiotomy if the child is living, and craniotomy if it is 
dead, is the treatment indicated. Symphysiotomy is specially suitable 
for this condition when the deformity is pronounced (vide p. 715). 

The fact that the children are often small and ill-nourished, as 
already mentioned, should be borne in mind if much force is employed 
in extracting the child. 

In a very few extreme exam])les of this deformity the lower part 
of the spinal column actually projects over the sacrum ; this variety 
has been named jjelvis obtecta (Fehling). 

Scoliosis. -Lateral curvature of the spinal column, to any very 
marked extent, is usually of rachitic origin : if non-rachitic it may be 
negligible from the obstetric standpoint. 

The scoliotic-rachitic pelvis has been already mentioned (p. 514), 
and its importance as influencing the passage of the head through the 
brim has been referred to. A curvature high in the spinal column will 
not have the same effect as one situated low down, for a compensatory 
scoliosis occurs in the forniGT. The feature of the malformation is a 
displacement of the promontory towards the affected side, so that the 
pelvic brim is of extremely irregular outline. fShould the occiput be 
directed to the narrower side it may be impossible for the head to 
enter the brim as it may cause a face or brow presentation. 

Spondylolisthesis. — This is a slipping down of the last lumbar 
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vertebra in front of the promontory. In slight cases it only projects 
a little way over the promontory, but in extreme cases it projects down 
in front of the first sacral vertebra (Fig. 214). The remaining lumbar 
vertebrae also sink down, and the fourth and third may actually project 
over the superior strait, but seldom to the extent that occurs in the 
pelvis obtecta, referred to on previous page. 

It can be readily understood that the deformity causes great 
alteration in the pelvic capacity. The promontory is displaced back- 
wards, but the “ obstetric conjugate,” the distance between the 
symphysis and the most projecting part of the vertebral column, is 
very much lessened. The sacrum being pushed backwards and the 
lower lumbar vertebrae downwards, the superior strait becomes more 
horizontal. The pelvic outlet becomes diminished antero-posteriorly. 

The appearance of subjects with this deformity is quite char- 
acteristic ; the trunk appears 
telescoped into the pelvis. The 
diagnosis, therefore, should 
seldom be difficult, although there 
are other conditions, such as os- 
teomalacia and a low kyphosis, 
which produce a sinking down of 
the trunk. By internal examina- 
tion the projecting vertebra can be 
readily felt, and by radiography 
an exact picture obtained. 

(Jenuine spondylolisthesis is 
the result of mal development 
of the interarticular processes 
of the lower lumbar vertebra*. Fm. 214.— Spondylolisthetic Pelvis. 

In slight examples subluxation 

of vertebral joints in pregnancy and occupational strain may be the 
cause. The frequency of the condition is variously stated — ^the dis- 
crepancy is probably because some include the slighter cases of projec- 
tion of the last lumbar vertebra, while others only accept extreme cases. 
As we have seen (p. 514), the last lumbar vertebra is sometimes pushed 
forwards and downwards in tlie rachitic pelvis- -if such cases are included 
the fi'equeiKjy would certainly be much higher than is generally stated. 

In the slighter degrees it may be possible to deliver the child per 
vias natarales. Caesarean section if the child is alive, or craniotomy if 
it is dead, is the only possible treatment in pronounced examples of 
this deformity. 

IV. Deformities from Diseases of the Lower Extremities 

The deformities resulting from disease of the lower limbs are usually 
unilateral, (^oxalgia, dislocation, and shortening of the leg from any 
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<iause, of which infantile paralysis is probably the most common, 
are the chief affections encountered. The deformity resulting from 
each of these conditions is much the same, although in coxalgia it 
is usually most marked. 

In hip- joint disease, if the child is very young and the development 
of the affected side is partly arrested, an ankylosis of sacrum and ilium 
may result. As the child goes about, however, and most of the weight 
is thrown on the sound leg, an oblique distortion of the pelvis follows. 
The deformity is seldom so great as to necessitate CjBsarean section. 

In the case of congenital dislocation of the femur, or a dislocation 
occurring in early life, the head of the bone is displaced on to the ilium, 
where a new joint forms. The affected leg being shortened, the greater 
part of the body-weight is borne by the sound leg, and consequently 
that side of the pelvis is pushed in. In the rare condition of congenital 
dislocation of both femurs both sides are pushed in, and the brim 
narrowed transversely. In such cases Caesarean section is generally 
necessary. Similar but less marked deformities may follow shortening 
or absence of a limb from any cause if it occurs in early life. In all 
these conditions a radiograph of the pelvis should be taken. 

As the obstruction may be especdally at : (r?) brim, (h) outlet, we deem 
it advisable to discuss diagnosis and treatment under these two heads. 

(a) Obstructions more Particularly Affecting the 
Pelvic Brim 

Diagnosis. — A suspicion of pelvic deformity is aroused by smallness 

of stature, ujiusual gait, 
malformation of limbs or 
spine, and, in the case of a 
primigravida, a pendulous 
abdomen. Occasionally, 
however, a quite distinct 
pelvic malformation exists 
although there are none of 
these conditions present. 
(Conversely, we sometimes 
find that the degree of 
pelvic deformity is not so 
pronounced as external 
appearances would lead one 
to expect. Lastly, routine 
radiography has demon- 
strated that minor degrees of disproportion (p. o;34) exist in a 
considerable proportion of women. 

The external measurements of the pelvis are taken with calipers. 
The routine measurements are the intercristal, interspinous and 



Ficj. 215. — Measuring the Interspinous Diameter. 
Here is a scolio-raeliitio pelvis with intraspiiioua 
and intraeristal diameters equal (p. 51 :i). 
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external conjugate diameters, which measure respectively 10|, 10 
and inches (26-8, 25 and 18*7 cm.) (p. 6). The exact terminal 
points of the interspinous diameter are easily defined — ^viz., the anterior 
superior spinous processes (Fig. 215). With the intercristal diameter 
it is rather different. The terminal points of this diameter are the 
widest points on the crests. But the crest is a bony ridge of some 
thickness, and it makes a considerable difference if one measures from 
the outside or the inside of the ridge. To ensure uniformity and 
exactness always measure from the middle, and place thumb and 
middle finger on the inside and outside edge respectively of the bony 
ridge. 

The external conjugate, known as Baudelocque’s diameter (Fig. 216) 
— ^the distance between the points immediately below the luojecting 



spine of the last lumbar vertebra and the symphysis pubis — is less 
easily measured because of the difficulty in marking off the posterior 
point. In certain individuals, however, this may be overcome by 
taking the upper angle of a small rhomboid found often at the lower 
part of the vertebral column, and known as Michaelis" rhomboid (Fig. 
217). This latter point very nearly corresponds to the point desired. 
There is, however, no constant relationship between the external 
conjugate and the internal or true conjugate of the brim, although, 
on an average, the difference is about 3| inches (8-7 cm.). Pelvic 
deformity should, however, always be suspected if it measures 7 inches 
(17*5 cm.) or under. 

From these external measurements one can estimate, but onl}^ 
approximately, the formation of the true pelvis. Approximately, 
but only approximately, the transverse diameter of the brim is 
half the intercristal diameter. If one finds all the diameters 
about equally diminished, a generally contracted pelvis is surmised, 
while if the external conjugate only is altered, a flat pelvis is 
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suspected. The measurements which should be taken in the rarer 
forms of pelvic deformity have been referred to when each was 
considered. 

In order to arrive at the exact intemul measurements of the pelvis, 
endless devices and many forms of pelvimeter have been suggested. 
Without exception, these instruments have proved of little practical 
value, and are now only of historical interest. Although much may 
be learned in respect’ to the size and formation of the pelvis by simple 
mensuration with calipers and by the hands, pelvic radiography 
(Chapter LX) has supplanted internal pelvimetry by hands and 
instruments if absolute exactness is desired. 

The skilled obstetrician, who has had an extensive experience of 
deformed pelves, can estimate fairly correctly the pelvic capacity by 



Fjg. 218. — ^Measuring Oblique or Diagonal Conjugate. 



means of his lingers, and certainly the chances which the foetal head 
has of passing through ; but he cannot put down on paper its exact 
measurements — this can only be done by radiography, 

A very rough-and-ready method is to pass two fingers high into 
the vagina— -if the promontory and lateral margins of pelvic brim can 
only be reached with great difficulty there is probably no deformity of 
consequence, and vice versa if the promontory can be easily reached 
there is definite pelvic deformity. 

The manual method generally employed in practice is to take the 
oblique conjugate by means of the fingers (Fig. 218), and from this 
measurement to calculate the conjugata vera (C^.V.). To do this the 
middle and forefinger of the right hand are passed into the vagina 
until the middle finger impinges on the promontory and the forefinger 
is pressed against the subpubic ligament. The forefinger of the other 
hand marks off the lower margin of the subpubic ligament. Both 
hands are then withdrawn, and the distance between the tip of the 
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middle finger and point marked on the forefinger measured with a 
tape or calipers. In taking this measurement, it is hardly necessary 
*to state that it should be done with the greatest care. It is most 
important that the finger is pressed against the true promontory, 
and not against a false one, and also that the lower margin of the 
subpubic ligament is marked off exactly. 

Here again, however, is a difficulty, for the difference between the 
oblique and true conjugate is variable. We commonly reckon the 
true conjugate as between \ and | inch (1*2 and 1-9 cm.) less than 
the oblique conjugate. But from measurements made post mortem on 
women whose pelves were examined during life we have found the 
error as great as 1 inch (2*5 cm.). 

For practical purposes, in estimating the true conjugate from the 
oblique, one must consider : (1) The depth of the symphysis pubis. 
The deeper it is, the more must be allowed. (2) The angle of the pubic 
symphysis to the horizontal. The more obtuse it is, the more must 
be allowed. (3) The height of the promontory. The higher it is, the 
more must be allowed. This is a very impm'tant point. The height of 
the 2 ^romontory determines the degree of obliquity or “ inclination of 
the pelvic brim, as has already been mentioned in connection with 
high assimilation pelvis (p. 512) and rachitic pelvis (p. 514). Obviously 
the greater the obliquity the more difficult is it for the head to 
engage. 

In thin women who are not pregnant it is possible to measure the 
conjugata vera from the abdomen, for the posterior surface of the 
symphysis and the promontory of the sacrum can be quite readily felt 
through the abdominal wall. 

But in contracted pelvis there is another very important factor 
inflffcncing the parturition — viz., the size of the fcetal head. The 
foetal head varies in size, but, what is perhaps of even greater im- 
portance, it varies in consistency and mouldability. A large or very 
ossified head will pass through a contracted pelvis less easily than a 
small or defectively ossified one. It is now possible to measure the 
foetal head in utero by radiography, but not with the same exactness 
as the maternal pelvis (vide Chapter LX). 

Pelvic and cephalic radiography are of the very greatest help in 
diagnosis. But in slight maladjustments of head to pelvic briin they 
fail, and will always fail, to supply exact information regarding : 
(a) C onsistency and mouldability of head ; (6) the strength of the 
uterine contractions ; (c) adjustments of head to pelvis resulting 

therefrom. The effect of these most important factors can only be 
gauged after labour has been in progress for some time — ^tliis explains 
and juslifies the employment of trial labour in borderlme 
cases. 

We must now direct attention to the very important clinical 
examination of estimating the size of the foetal head relative to the 
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maternal pelvis by manual means. In this connection we would 
remind our readers of the arresting aphorism by Barbour, “ The 
foetal head is the best pelvimeter.” 

There is here represented (Fig. 219) Munro Kerr’s method now 
generally employed. The external hand pushes the head into the 
pelvis, while the fingers of the other hand estimate the relative size of 
pelvis and head. It may be employed without anaesthesia ; but greater 
accuracy is obtained if the woman is anaesthetised. The patient is 
placed in the ordinary position for a gynaecological examination, and 



Fig. 219. — Method for CBtiinatiug Relative Size of Foetal Head and Maternal 
Pelvis. It is sometimes of advantage to place the patient in the lithotomy 
position (modified). This method is an improvement on Muller’s method in 
that the thumb of the hand (here left hand) whose fingers have been passed 
into the vagina estimates the degree of overlap of foetal head. 

the accoucheur stands at her side, facing her. The right hand grasps 
the head, and presses it into the pelvic brim. Two fingers of the left 
hand are passed into the vagina. These determine the consistency 
and manner of engagement of the head. Further information is obtained 
by utilising the thumb, which is passed along the brim, and estimates 
the degree of overlapping. By this method the relative size of the 
foetal head and maternal pelvis can be determined and a prediction 
made as to whether the head : (a) will pass spontaneously ; or (6) will 
not pass — ^in which case Caesarean section is necessary. It is not 
claimed that this prognostication can be made at the thirty-sixth week 
of pregnancy with anything like the accuracy possible after labour 
has been in progress for some little time. In the interval changes 
occur in the soft parts, in the pelvic joints, in the attitude of the 
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head, and in the moulding of the head, which may put an entirely 
different complexion on the question — will the head pass ? 

One point has to be particularly noted — viz., the variety of parietal 
obliquity or asynclitism (p. 515) which exists or is produced by the 
external hand when examining. Often one can make the head engage in 
either of these positions. Thus, if an anterior obliquity (posterior 
parietal presentation) is produced, there is a great degree of overlap ; 
while if a posterior obliquity (anterior parietal presentation) is pro- 
duced, there is very little overlap. Thus the actual state of matters 
may be made to appear worse or better than is actually the 
case. At the thirty-sixth week of pregnancy it is uncertain which 
biparietal obliquity will develop when labour comes on ; this, 
as everyone admits, makes the greatest difference between an 
easy or difficult (often impossible) passage of the head through 
the brim. 

To Burn up, then, the manner in which one should approach a case 
of contracted pelvis at the thirty -fifth week is as follows. Note should 
be taken of: (1) The general appearance of the patient and the 
obstetric history, if she is a multigravida. (2) The external and internal 
pelvic capacity as measured manually and by radiography. (3) Size 
of the foetal head relative to the maternal pelvis. 

The examination just described is obviously only possible if the 
head is the presenting part. Should the presenting 2 mrt be the breech, 
external version may be performed and the head brought over the 
pelvic brim for the purpose of making the examination. But we do 
not favour such a procedure even in a slight degree of pelvic mal- 
formation — firstly, because version in the circumstances may be 
difficult to carry out ; secondly^ because the foetus frequently returns 
to its former presentation. Therefore, if there is any pelvic mal- 
formation, we advocate the employment of Caesarean section, because 
a breech delivery through a malformed })elvis, ev^en when the 
abnormality is slight, is difficult and is associated with a high ftetal 
mortality and morbidity. 

Treatment. — It is most desirable that all patients in whom any pelvic 
malformation has been recognised at the antenatal examination in 
the thirty -sixth week of pregnancy (p. 191) should be transferred to 
an institution when labour is impending, or prior to that time if 
induction of labour is contemplated. The patient’s home is not a 
suitable place for the confinement, as there are not the facilities 
for operative interference should the necessity arise. Even if labour 
has commenced this should be done, unless circumstances are such 
that transportation is impossible, or the condition of the patient is so 
critical, owing to some co-existing complication, that her removal is 
contraindicated . 

The treatment of pelvic disproportion has been much simplified in 
recent years. Two procedures of former times have been discarded. 
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The first to go was version and traction on the legs — the routine 
procedure prior to the introduction of axis traction forceps in the 
late seventies of last century (p, 700). The next to be discarded was 
the high forceps operation. It was found that to drag the head 
through a contracted pelvis with forceps, by employing extreme force, 
was dangerous to both mother and child. We admit that the 
obstetrician of great experience who appreciates the limitations of the 
‘‘ high forceps ’’ operation may employ it safely and with success in 
carefully selected cases ; but the general employment of the opera- 
tion is so dangerous that we do not deem it advisable to describe 
it in this textbook, written primarily for undergraduates. 

In recent years the procedures have been limited to : — 

1. Induction of labour. 

2. Trial of labour. 

3. Caesarean section. 

4. Craniotomy. 

1. Induction of Labour. — In every country except Great Britain 
this operation is looked upon with disfavour. Gradually, obstetricians 
in this country also are coming to the same conclusion in respect to 
primigravidcp, because they have found that the early and later 
foetal mortality is very high (8 to 12 per cent.). In respect to 
multigravidce matters are quite different — in carefully selected cases 
the operation may be most suitable, indeed it may be the ideal 
procedure. The reasons, of course, are obvious — the records of the 
progress of events in former labours are available, and, furthermore, 
the soft parts (cervix and vagina) are not so rigid and resistant. 
Details regarding the operation are given elsewhere (p. 734). 

2. Trial Labour and Spontaneous Delivery. — As labour 
approaches it may be possible to determine, with a little more exactness 
than can be done at the thirty -sixth week (p. 191), the relative dis- 
proportion of head and pelvis, and to say (a) that the disproportion 
being so slight the head will certainly pass through the i)elvic brim 
and cavity, provided the forces are normal ; or (b) that the disproportion 
being so pronounced the head cannot possibly pass, no matter how 
strong the forces may be. 

Between these two extremes, however, come a large number of 
cases in which there is uncertg,inty — they are sometimes termed 
borderline ” cases in this connection. For such cases the majority 
of obstetricians who have had an extensive experience of pelvic 
disproportion and its treatment recommend “ a trial of labour,'’ or, 
to put it more briefly, “ trial labour.” It has been already indicated 
that as labour develops there occurs a slight “ give ” in the pelvis 
(p. 121), and moulding and adjustment of head to the pelvis quite 
impossible to predict with exactness. Furthermore, there is no means 
of telling beforehand what the character and strength of the expulsive 
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forces may be. For these reasons we advocate trial labour, and 
we claim that, if this method of treatment is judiciously employed, it 
gives outstandingly good results in respect to both mother and child. 
If the figures of large maternity hospitals, in which this treatment is 
wisely employed, are examined it will be found that spontaneous delivery 
{with possibly a little assistance with forceps at the outlet) is attended 
with an extremely low maternal and foetal death-rate. There are records 
of series of many hundreds of cases in which there was no maternal 
death, and a foetal death-rate of not more than 2 to 3 per cent., if 
disease, malformation and marked prematurity of foetus are excluded, 
as they should be, when assessing the dangers of this particular 
treatment. 

Some critics of the procedure maintain that the trial labour ” is a 
confession of failure on the part of the accoucheur to make an exact 
diagnosis, while others object to it because of the danger to the child. 
The former obviously fail to appreciate the finer points in treatment ; 
the latter have been answered in the preceding paragraph. We do, 
however, admit to the latter that, if trial labour is employed beyond 
ratio iial limitations, the child may suffer ; but every treatment has 
its limitations. The first and most important lesson the practis- 
ing obstetrician has to learn is to appreciate the advantages, the 
disadvantages and the limitations of each and every opeiative 
procedure. 

To return to ‘‘ the trial labour ” — what, we ask. is the alternative ? 
We have already indicated the objections to induction of labour in 
primigravidae ; consequently the onh^ alternative is Caesarean section. 
If this course is followed, 80 to 90 per cent of C^aesarean sectiojis will he 
performed unnecessarily in “ borderline " cases. 

Having said so much in favour of “ the trial labour,'’ we would 
point out that it is employed on the understanding that at any time 
in the couise of the labour interference by Ca\sarean se(^tion may be 
necessary. 'The writer’s experience is that (-a^sarean sec^tion has been 
necessary in 0 to 10 per cent, of the selected borderline cases allowed 
to go into labour with the expectation that spontaneous delivery 
would occur, or an easy delivery with forceps at the outlet would be 
sufficient. Obviously, therefore, with this ^possibility of C(vsarean section 
ever present the management of “ the trial labour'" more especially in 
respect to the employment of sedatives and vaginal examinations, must 
receive special consideration. 

The Coriduct of “ Trial Labour ." — It is advisable fo hold one’s hands 
as regards the giving of sedatives — ^inore freedom is permissible when 
it becomes certain that the head is adjusting itself to the pelvis and 
passing downwards. 

It is customary to make a vaginal examination early in labour for 
the purpose of excluding prolapse of cord, which is liable to occur in 
the circumstances. If the cord is found presenting, or })rolapsed (p. 499), 
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and good pulsations in it can be detected, Caesarean section should be 
performed. We advise that the examination should be made under 

gas and oxygen anaesthesia,*’ because precautions against infection 
can be better carried out, and a more exact estimate of the relative 
size of head and pelvis made. Some obstetricians, however, in their 
desire to dispense with a vaginal examination early in labour, are 
prepared to risk the accident of prolapse of the cord — over a long 
series of cases this omission might afiFect adversely the foetal mortality 
by about 1 per cent., but not by more. 

The size, consistency, position and, if possible, the direction of the 
sagittal suture should be noted. If the sagittal suture is occupying 
the middle line of the pelvis or is directed towards the sacrum (anterior 
parietal presentation, p. 515), and certainly if the head, grasped by 
the external hand, can be made “ to bite ” into the pelvic brim, there 
is every prospect that the head will pass into the cavity. If, on the 
other hand, the overlap is more pronounced and the sagittal suture 
runs nearer the symphysis (posterior parietal presentation, p. 515), the 
prospect of descent of the head is definitely less likely. (Consequently 
in the latter event the overlap must be carefully noted by external 
j)alpation every half hour or so. If it becomes more pronounced, 
even indeed if it persists, the writer advocates abandonment of 
a further trial of labour and re(x)urse to (Cesarean sc(^tion (vide 
footnote, p. 515). 

If a complete examination as described has been made early, the 
labour can be followed by j^alpation and auscultation as described 
for a iiorinal labour (p. 404). The head, if it is going to ])ass, becomes 
more fixed and the overlap disappears. In the case of the fiat rachitic 
pelvis, descent of head into pelvic cjavity may occur quite suddenly 
during a pain. 

In many instances a se(*ond vaginal examination is unnecessary ; 
but if doubt exists as to the progress of the labour the patient should 
be prepared for (Ca^sarean section, anaesthetised with gas and oxygen, 
and a final decision made as to whether labour should be ])ermitted 
to continue further or Ctesarean section performed. 

It is obvious that, once labour is well established, (Caesarean section 
may be indicated if the forces are })oor in quality and strength. For 
a successful result from “ trial labour ” strong uterine contractions are 
essential. Under no circumstances, •however, is it permissible to give 
oxytocics. Should the yiains, on the other hand, become extremely 
strong and anaesthesia does not control their violence. Caesarean section 
may be deemed advisable if in spite of their strength there is no 
obvious progress — viz., descent of head. 

Again it is obvious that, once the fa^tal head has passed the 
obstruction and is well down in the ])elvic cavity, there is no objection 
to employing forcej)s if the forces are threatening to weaken. In 
point of fact, forceps extraction is indicated in the circumstances. 
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This jvdicious employment of forceps at the outlet is very different to 
the older and most dangerous procedure of dragging the head past the 
obstruction at the brim by means of forceps. 

In the preceding remarks on the conduct of “ the trial labour ” no 
reference has been made to the position of the patient or ‘‘ postural 
treatment.’’ With the object of increasing the conjugate diameter of 
the brim (C.V.) the so-called ‘‘ Walcher position ” (Fig. 220) was 
advocated by many writers and used extensively when forceps was 
employed to pull the head past an obstruction at the brim — a procedure 
which, as already stated, has 
been discarded. Some authorities 
of to-day suggest that the 
position may be adopted with 
advantage by the patient who is 
undergoing a ‘‘ trial labour.” We 
would point out, however, that 
the Walcher position, while 
undoubtedly it increases slightly 
the conjugate vera, also increases 
the obliquity of the pelvic brim, 
and this may more than outweigh 
the advantage of the slight pelvic 
increase. Besides, the position is 
uncomfortable and disturbing 
to the patient. A modified 
Walcher [)osition ” with the 
patient’s feet resting on a stool 
nullifies almost entirely any gain 
— it is the weight of the hanging 
legs acjting on and depressing the 
ossainnominata that brings about 
the slight increase in the con- 
jugate diameter of the brim. 

Matters are entirely different 
in respect to the squatting 
position,” the primitive and ideal 
position when the head has reached the pelvdc outlet (p. 378). 
The position^ however^ is impossible for the patient who recems 
fOKCsthetics or sedatives. 

Our readers will realise that the conduct of a trial labour ” calls for 
great judgment and this can only be acquired by patient observation 
of many examples of obstructed labour. Obstetricians who are not 
prepared to undergo this training can never gain experience in the 
conduct of an obstructed labour due to pelvic disproportion — they 
will continue to perform unnecessary (^jesarean sections, smug and 
self-satisfied in their ignorance of the finer points of obstetric practice. 
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3. Cjesarban Section. — Csesarean section in respect to contracted 
pelvis is indicated — (a) where a live child cannot be born, or the dangers 
are too great to permit it being born, per viaa naturales ; (6) in the case 
of a dead child where the risks from craniotomy are greater than those 
from Caesarean section. 

In minor degrees of pelvic deformity the pelvic radiograph should be 
examined, a careful estimate of the relative size of the head and the 
pelvis made, and the operator should then choose Caesarean section 
(p. 717) or the trial of labour, as already described. 

Turning to the other group in which the pelvis is extremely 
deformed, and Caesarean section must be employed whether the child is 
alive or not, 2i inches (6*2 cm.) may be considered the figure of com- 
pulsory (vaesarean section. No doubt it is possible to do a craniotomy 
even with a pelvis of 2^ inches or slightly under that figure, but in 
the circumstances it is an operation of extreme difficulty and attended 
with very great danger to the mother. 

4. Craniotomy. — Theoretically, craniotomy should only be per- 
formed if the child is dead ; but, as the results from Caesarean section 
where the operation is performed after unsuccessful attempts at delivery 
with forceps show a high maternal mortality rate, it is unwise to subject 
these women to (.'aesarean section. Besides, the foetal death-rate is 
very high in such cases. (Consequently if the child is moribund it is 
generally the right procedure to perforate a living child. But let it 
be understood that craniotomy would almost never be necessary if 
the patient were transferred to hospital before labour or even early in 
labour. The subject will be referred to again in connection with the 
operations of Caesarean section and craniotomy. 

(6) Obstruction more particularly Affecting the 
Pelvic Outlet 

Diagnosis. — Radiography of pelvic outlet ((Jhaptcr LX) is a little 
more complicated than radiography of inlet. Even by the stereoscopic 
metliod there are details of outlet formation which do not show up. 
Therefore it is simpler and just as good to rely on the exact measurement, 
which can be made by calipers and the hands, as here shown. The 
transverse diameter of the pelvic outlet — ^the distance between the tuber- 
osities of the ischium — can be measured with exactness by calipers 
(Fig. 221) and approximately by the hands (Fig. 222). Deformities 
affecting this diameter are found in “ funnel-shaped,” kyphotic, and 
anthropoid (p. 536) pelvis. In all these varieties of deformity difficulty 
is experienced in the delivery whenever the measurement falls below 
inches (8*7 cm.) ; and even at 3J inches, if the head is large and the 
presentation an occipito-posterior one, the delivery may be very 
difficult. 

Conjugate or Antero- Posterior Diameter, — It occasionally happens 
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that this diameter is diminished (a) in flat rachitic pelvis where the 
coccyx is tilted forwards ; (6) as a result of a fracture of the coccyx 
at a previous labour ; (c) in flat non-rachitic pelvis ; (d) in the 



Fia. 221, — ^Measuring Transverse Diameter of Outlet. 


android type (p. 536). The first is not of serious consequence because 
the capacity at the outlet is increased transversely. The second may 
cause considerable obstruction unless the rational treatment of removal 



I 2 

Fig. 222. — Estimating Capacity of Pelvic Outlet by means of Closed Hand. 
1. Subpubic angle. 2. Distance between tuberosities of ischium. 


of the coccyx is employed. A common procedur6 is to drag the head 
out by means of forceps, with the result that the coccyx may be 
refractured, the mother otherwise injured, and the child sustain 
intracranial injury. 

The most troublesome cases, however, of antero-posterior deformity 
occur in (c) flat non-rachitic pdvis (p. 510), in which there is a flattening 
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and obliteration of the sacral curve ; and (d) the android t3rpe of 
pelvis (Fig. 223). These malformations cause the worst examples of 
‘‘ deep transverse arrest ” of the head (vide p. 448). 

Treatment. — Delivery in cases of outlet deformity may be very 
tricky. In such cases the accoucheur is often not alive to the difficulty 
until labour is far advanced or even until he has applied forceps and 
failed to affect delivery — it seems so simple to deliver a child whose 
head can be seen if you retract the vaginiil walls. Consequently 
we do stress the importance of a careful examination of the pelvic 
outlet in every case. 

Forceps. — If forceps is employed in this condition the delivery 
can only be accomplished by extreme traction, and should the trans- 
verse or antero-posterior diameter be under inches (8*7 cm.) it may 
be impossible. Even by making deep incisions into the perineal body 
or to the side (episiotomy) the delivery may not be made much easier. 

Symphysiotomy . — If there is any condition in which one can say 
that symphysiotomy is indicated, it is deformity of the pelvic outlet. 
As a result of this operation every inch of separation between the 
pubic bones gives very nearly an equal separation between the 
tuberosities of the ischium, the very diameter one wishes increased ; 
besides, with the head so low, the delivery with forceps after 
symphysiotomy and episiotomy is easy. The writer considers sym- 
physiotomy a most suitable operation for carefully selected cases of 
outlet deformity ; but very few obstetricians in this country are in 
agreement with him (p. 715). 

Ccesarean Section. — Should symphysiotomy be looked upon with 
disfavour, (^^esarean section is the only alteniative if the child is to 
be delivered alive. If, however, many examinations and/or attempts 
to deliver with forceps have been made, the risks from Cnesarcan section 
in respect to infection are considerable. 

Craniotomy. — Oaniotomy should be employed in cases in which 
the child is dead or dying (p. 532). 


B, MINOR VARIATIONS IN PELVIC FORMATION AND 
THEIR INFLUENCE ON LABOUR 

The majority of those interested in the practice of obstetrics still 
visualise pelvic disproportion as implying a less or more pronounced 
deformity, relatively easily recognisable, and for which the treatment 
is fairly obvious. Those grosser malformations have been described. 
Now we must consider briefly the slighter variations in pelvic formation 
which, in the light of recent investigations by means of X-rays, would 
appear to play an important role in the production of malattitudes and 
malpositions of the foetus, and may thuB directly influence prejudicially 
the passage of the child through the birth canal. 
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More than half a century ago one of this country’s greatest 
anatomists, Sir William Turner, wrote, “With the exception of the 
«kull no part of the skeleton presents greater individual variations 
than the pelvis.” Turner made his investigations of pelvic variations 
on dry pelves in anatomical museums — ^radiologists can now demonstrate 
them on the living subject. It is of interest that the classification 
proposed by Turner is, with slight modifications, that adopted by the 
modern writers to whom reference is made later. 

For generations obstetricians surmised and hinted that minor pelvic 
disproportion was an influencing factor in the production of such 
departures from the normal as occipito-posterior position of head, 
deep transverse arrest of head, face, brow and breech presentations, 
and prolapse of the cord. It was impossible, however, to determine 
the exact nature of the minor variations responsible for the complica- 
tions mentioned because the only means available were the hands and 
pelvimeters, which were not sufficient for the purpose. To-day, however, 
■exactness is possible by means of radiography. By antepartum radio- 
graphy pelvic formation and size, shape, attitude and position of head 
can be determined ; and by intrapartum radiography adjustments 
(favourable or unfavourable) in position and attitude of the head 
occurring during labour can be observed. 

We repeat here the words of warning expressed earlier in this 
ehapter. It is the height of folly to imagine that by means of antenatal 
radiographic pelvimetry and cephalometry the most suitable treatment 
can in all cases be determined before labour. A>s already pointed out, 
there occur in the days and hours immediately preceding labour changes 
in the lower 2)ole of the uterus in pelvic joints and the soft parts ; and, 
early in labour, adjustments and moulding of the head to the pelvis, the 
degree ami character of which is impossible to predict with exactness. 
We would stress also that the strength and efficacy of the forces is impossible 
to gauge beforehand. 

When dealing with fractions of a centimeter in respect to adjust- 
ment of head and pelvis it is obvious that even with the most perfect 
radiograph of maternal pelvis and foetal head before your eyes you 
must go cautiously in basing treatment on the radiographic picture 
alone. 

Although we sound this warning note, we align ourselves with 
those who claim that antepartum and intrapartum radiography may 
furnish most valuable information in respect of the conduct of the 
labour. 

Our country is very often a late starter, and in the matter of 
pelvic radiography this is especnally the case, largely because so few 
of our maternity hospitals had been equipped, until recently, with an 
X-ray installation. Indeed, in this country we are indebted almost 
entirely to radiological specialists, such as Rowden, Recce, Roberts, 
for directing attention to this field of obstetric investigation. To-day 
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in this (joiintry, as in the United States of America, practising 
obstetricians have also come to take a part, which is obviously essential. 
The radiological specialist presents the picture, but it requires the 
experienced practical obstetrician to interpret aright the significance of 
the particular radiograph. 

In common with other obstetricians we express our gratitude 
to a group of American obstetricians, including Thoms, Caldwell 



Platypciloid (flat) 

Fkj. 22H. — Characteristic Inlet of the Four Vareiit Types of Pelvis 
(Caldwell and Moloy). 


and Moloy, who in recent years have been directing attention to 
the slighter pelvic variations which radiography has revealed. In 
Fig. 223 are illustrated the four main types Caldwell and Moloy 
describe. 

They are (a) gynecoid, {b) andrerid, (c) anthropoid, (d) platypelloid. 
Thoms’ classification is different : (a) Dolichopellic (anthropoid) ; 

(6) mesatipellic (round) ; (c) brachypellic (oval) ; (d) platypellic (flat). 
This is in conformity with Turner’s classification. 

All recognise and describe intermediate variations in which the 
pelvic formation shows a combination of two or more parent types ; 
but we cannot follow them into these refinements. Race is a very 
important factor, more especially in the United States of America 
where there is such a large black population. 
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The figures below are those presented by Thoms ^ 
white women : 

Dolichopellic (anthropoid) .... 
Mesatipellic (round) ..... 
Brachypellic (oval) ..... 
Platypellic (flat) ...... 


(1939) for 609 

Per Cent. 

15-3 

43-3 

350 

4-3 


The “ round and “ oval ” types conform less or more to those 
included in the gynecoid type of pelvis ; and Thoms’ figures show that 
they make up 80 per cent, of all the cases. Thoms does not include the 
“ android ” type of pelvis in the above classification as he maintains 
that android characteristics may be added to one of the other types at 
any part of the pelvis. He claims that only on rare occasions is a 
pelvis truly android from brim to outlet. More common is it to get a 
slight android deformity affecting the lower part of the pelvis. 

So far no definite figures for this country have been presented, 
probably they will not be uniform for all localities. 

With regard to the progress of labour of occipito-posterior positions 
in these different types, the results according to Moloy appear to be 
as follows : — 

1. The gynecoid type of pelvis need cause no concern. 

2. With the anthropoid type the occiput generally rotates 
backwards, but owing to the capacity of the posterior section of 
the pelvis, spontaneous deliverv ‘‘face to pubes ” is frequent. 

3. With the android type a persistent occipito-posterior presentation 
is frequent ; but spontaneous delivery ‘‘ face to pubes ” is infrequent. 
Lastly, “ deep transverse arrest ” often occurs — indeed it is this type 
of pelvis which accounts for most of the cases of “ deep transverse 
arrest.” The true android pelvis, as Thoms indicates, is not encountered 
very often. It is the most serious variety and may be associated with 
great dystocia. 

If these findings are confirmed by other observers, it is obvious 
that a radiograph may assist one to determine the most suitable 
procedure to employ in an occipito-posterior position. Should the 
radiograph show a gynecoid type of pelvis, no interference, at least 
early in the second stage, is necessary, as spontaneous rotation of 
occiput forwards generally occurs. If, however, the picture is that of an 
anthropoid type it is generally better not to interfere early, although 
there is the probability that the birth will have to be face to pubes.” 
In the circumstances the birth is very often spontaneous, and if not, 
extraction with forceps is not difficult. Lastly, if the picture is more 
of an android type, manual rotation early in the second stage should 
be considered and Caesarean section if the deformity is extreme. 

Recent investigations by Nicholson ^ (series of 3l)0 cases in rural 


^ Thoms, Amer, Jour, Ohat. and Oyn., January 1939. 

^ Jofurn, Obst. and Oyn,, Brit, Emp, (1939), vol. xlv, 950. 



538 


OBSTETRICS AND GYNECOLOGY 


Gloucestershire) and by Ince and Young ^ (series of 500 cases in London) 
do not appear to agree with the findings of Thomas and Caldwell and 
Moloy. Possibly the latter have overelaborated the classification of 
minor pelvic variations and stress their importance unduly. It must 
be borne in mind, however, that they have been indefatigable workers 
in this special field for very many years and employ instruments of 
great precision. 


GENERAL SUMMARY 

As so often happens when any new method of examination or of 
treatment is proved and accepted — ^radiological pelvimetry comes into 
the former category — ^there is the tendency to push it beyond its 
legitimate limits and to expect too much from it. 

In respect to pelvic radiography this can definitely be stated : — 

1. The experienced radiologist can present an exact pi(;tiire of the 
pelvis and exact measurements of the pelvis at all levels from cavity 
to outlet. 

2. When the radiograph conforms to the normal standard the 
possibility of pelvic disproportion as a cause of dystocia is removed 
— this especially in a primigravida is of inestimable value in practice 
as a guide to the management of labour. 

3. When the radiograph shows marked pelvic malformation, 
Cfcsarean section is almost certainly indicated, 

4. When the radiograph shows minor deviations from the normal 
the procedure to be followed when labour eventuates can be quietly 
considered beforehand. It is on this group that obstetricians are 
concentrating attention at the present time. Extended and most 
careful investigations of the course of labour in long series of such 
cases must be carried out before treatment can be standardised — if, 
indeed, it can ever be absolutely standardised. At present there is 
no approach to general agreement — there are those who recommend 
the “ trial of labour ” and those who condemn it. There are those 
who advocate “ induction of labour ” and those who are opjwsed to 
it. And lastly, there are those, with little experience and interest in 
obstetrics, who advocate the easy course and perform (Ja?sarean section 
freely. We have already pointed out how undesiiable is the practi(;e 
of induction of labour in a primigravida (p. 528). The most rational, 
as it is the most scientific, procedure is to give labour a trial, noting 
most carefully the foetal heart sounds, the character of the pains, 
and the degree to which the head shows signs of moulding through 
the pelvis. 

^ Journ. Obst, and Qyn., Bril. Emj). (1940), vol. xlvii, 130. 



CHAPTER XXXI 


DYSTOCIA DUE TO FAULTS IN THE PASSAGE (contmued) 

Obstruction in the Utero-vaginal Canal — Obstruction from Organs and 
Tissues in or around the Utero-vaginal Canal 

A. OBSTRUCTIONS IN THE UTERO VAGINAL CANAL 

H aving considered in the previous chapter obstructions in the 
bony canal which may cause difficulty in labour, we are now 
in a position to discuss obstructions in the soft parts. The 
points in the canal where obstnictions occur are from below 
upwards: (1) perineum and vaginal outlet: (2) vaginal canal; 
(3) external os ; (4) internal os ; (5) retraction ring ; and ((>) alterations 
in axis of the parturient canal ; (7) malformations of uterus 

and vagina. 

(1) Perineum and Vaginal Orifice.™ The commonest obstruction at 
this point is rigidity of the perineum. In some cases this is due to 
an abnormal development of the muscles of the pelvic floor ; in others 
the clause is an inherent rigidity of the tissues of j)erineum and vaginal 
canal. Naturally, it is more commonly observed in primipars?. 

But in some instances the perineum is at fault in another way. It 
is so sol't and sags to such an extent when ])ressed upon by the head 
that the forward movement of the head round the symphysis does not 
occur. This explains the unusual form of “ central ” perineal laceration 
(p. m). 

Obstruction at the vaginal orifice is generally of the nature 
described, but in some ceases it may result from cicatrisation following 
injuries at a previous parturition, or infections associated with vulvo- 
vaginitis. Occasionally, also, a small cystic or solid tumour may 
obstruct the vaginal outlet. 

Treatment . — If the obstruction is due to simple rigidity of the part 
it is better to incise the posterior or postero-lateral w^all of the canal 
{episiotomy) (Fig. 224) rather than drag the child through by force, 
with resulting extensive laceration. After delivery the incision should 
be carefully stitched. 

With many of the cases of slight rigidity of the perineum and vulvar 
orifice, the parts undergo considerable relaxation under aniesthesia. 
It may sometimes be found of advantage to insert the gloved hand 
into the vagina, and stretch the canal prior to extracting the child 
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with forceps. This “ ironing ” of the perineum, as it has been termed, 
must only be performed under ansesthesia and after the most oarefiil 
disinfection of vulva and vagina. We are not prepared to advocate 
its fi^ employment, but we admit that in certain cases, if carried 
out by an experienced obstetrician, the delivery of the child is 
facilitated and laceration of the perineum prevented. It is therefore 
the alternative to episiotomy in primiparse. 

Where the obstruction is due to cicatrisation, episiotomy is the 
better choice. But if the cicatrisation is extreme — ^the result, for 
example, of a repair of an extensive and complete vaginal and perineal 
laceration at a previous labour — Caesarean section may even have to 



Flo. 224. — Kpisiotomy. 

be considered. If any tumour interferes with the exit of the child it 
should be removed prior to the delivery. 

(2) Vaginal Obstruction. — Apart from congenital narrowness of 
the canal, most examples of vaginal obstruction result from cicatrisa- 
tion. These cicatrices are generally due to severe injuries at a previous 
parturition, although occasionally they are the result of an accident, 
or have followed a severe vaginitis (specific fevers, syphilis, or 
gonorrhcea). Another but less frequent cause is a tumour of the 
vaginal walls (p. 298). Very occasionally, also, tumours of the rectum, 
bladder, etc., are responsible for the obstruction ; these abnormal 
conditions are considered later in this chapter. 

Lastly, one condition of great rarit}^ must be referred to — viz., a 
vaginal diaphragm, most commonly situated at the junction of the 
middle and upper third. It results from imperfect canalisation of the 
vagina, and is therefore a developmental error (p, 94). This diaphragm 
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may be almost complete, only a small opening being present in the 
centre. Cases indeed have been reported in which the opening became 
closed during pregnancy, as occasionally happens to the os externum 
uteri (p. 543). Obviously these two abnormalities may be difficult to 
differentiate. In such an event a recto-vaginal examination may clear 
up the diagnosis. 

Treatment , — ^The treatment of the various conditions mentioned 
is self-evident in most instances. Tumours should be removed, an 
obstructing diaphragm incised both laterally and antero-posteriorly. 
The only two conditions in which it may be a little difficult to 
determine the best course to pursue is where there exists a congenital 
narrowness of the vagina or an acquired stenosis from inflammation, 
injury, etc. In such cases the operation of Caesarean section should 
be considered ; it is certainly the best course where these obstructions 
are pronounced. It should not be forgotten, however, that minor 
degrees of narrowness and rigidity often disappear as labour progresses 
and the tissues soften. 

(3) External Os. — Rigidity of Cervix. — The commonest cause of 
cervical obstruction is generally referred to under the term rigidity 
of the cervix,” and the ordinary classification is : — 

. r n ^ Spasmodic (tris- 

1. Organic -• Functional mus uteri). 

1(4) N.W (towt).., Oonstitirtional. 

Organic Rigidity,- This may be inflammatory or result from new 
growths. The inflammatory form is where the cervix is hypertrophied 
and enlarged as a result of chronic inflammation. The condition is 
fully described in the gynaecological section (p. 906). Even the most 
hypertrophied cervices generally soften and permit the easy passage 
of the child. Sometimes the lips of the cervix have to be pushed 
past the presenting part. Only very occasionally indeed is amputation 
of the hypertrophied lips necessary. The great danger is infection of 
uterus following labour — in many instances the hypertrophied cervix 
is deeply infecited and calls for very thorough disinfection. 

A very troublesome obstruction is occasionally encountered following 
amputation of cervix for pronounced hypertrophy and prolapse — 
Caesarean section may be necessary (p. 719). 

New Growths. — The two commonest new growths which may 
obstruct delivery are carcinoma and fibromyoma. The latter tumour 
is considered later in the chapter (p. 549). 

Carcinoma of the cervix as a complication of pregnancy has been 
already referred to (p. 296). When discovered at the onset of labour 
the treatment will depend on the extent to which the disease has 
advanced. If the condition is operable, and we have already indicated 
how this may be determined (p. 296), the procedure favoured by some 
is to perform Csesarean section, followed by total hysterectomy 
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condition the oervioal canal is taken up but the os externum remains 
closed. It arises from the mucous membrane becoming agglutinated 
as a result of slight inflammation during pregnancy. On exposing 
the cervix by speculum, or by retracting the vaginal walls, a small 
dimple can generally be observed at the position of the os ; but 
occasionally there is no trace of this dimple, the whole vaginal 
surface of cervix being uniformly smooth. On occasions the thinned- 
out cervix is pushed far down into the vagina by the presenting head. 

The chief points in connection with the diagnosis of this condition 
are : (a) the danger of mistaking the thinned-out cervix for the 

unruptured bag of membranes ; and (6) imagining that the cervix is 
fully dilated. As regards the first mistake, the consequences are not 
serious, for the accoucheur, even if he passes a pointed instrument, 
such as scissors or probe, through the thinned-out cervix, does no 
great injury. On the other hand, the second mistake is much more 
serious, for if an attempt is made to apply forceps over the head the 
vault of the vagina will be torn. It may seem to the novice incredible 
that such a grave mistake should be possible, but as a matter of fact 
it has been made on several occasions. The reason why the mistake 
is made is because the tissue is so thin that the “ landmarks ’’ of the 
presenting part can be easily felt through it. In reality the condition 
can be recognised if the accoucheur passes his finger beyond the 
presenting part, for there he will feel the vaginal vault instead of the 
lips of the fully dilated cervix ; although the writer can remember one 
case in which the vault of vagina could not be reached by finger. 

The treatment consists in making a crucial incision over the thinned- 
out cervix. When this incision is made the cervix dilates rapidly. 
It is better to leave the labour to proceed and allow the head to descend 
— manual dilatation is almost never necessary. 

In a number of oases the uterine contractions are sufficient to 
overcome the obstruction and carry away a portion of thinned-out 
cervical wall, as already described (p. 543). 

(4) Internal Os. — Passing to a higher level of the parturient canal 
it may be found very occasionally that constriction of the internal 
os interferes with descent of the presenting head or extraction of the 
after-coming head in a breech presentation. It is claimed that in some 
instances the constriction is due not to contraction of the internal os 
itself, but is produced by contraction or spasm of the paracervical 
tissue-- we have grave doubts of this possibility. 

(5) '^Retraction” and “Contraction” Rings. — The “retraction 
ring ” marks the lowermost limit of the active contractile portion 
of the uterus, the part primarily concerned in driving the child down- 
wards. As labour progresses this section of the uterus retracts, but no 
proper constricting ring forms at the lowermost part of the area. 
Should, however, the labour be obstructed and prolonged, a thickened 
ring then forms termed the “ Retraction Ring ” or ‘‘ Bandl’s Ring 
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- named after the German obstetrician of that name who, fully half a 
century ago, drew the special attention to it in connection with rupture 
of the uterus (p. 600). It may be raised sometimes up to nearly the level 
of the umbilicus and constitute a warning of impending rupture of the 
uterus. We are not, however, concerned at the moment with this ring, 
as it develops in the course of obstructed labour from pelvic dis- 
proportion, a shoulder presentation, etc,, and followed sometimes by 
rupture of uterus. We are discussing the ring which may grasp more 
particularly the child’s neck in the course of an ordinary labour and 



Frr«. 225. — Diagrammatic Tllustrations of Different Divisions of 
Parturient Canal. Compare this with Fig. 226 on next page. 

A and B mark the dividing line between rotractde segment and 
lower uterine segments. 

prevent descent of the child, or may hold up the placenta in the 
third stage of labour (“ hour-glass contraction of uterus,” p. 554). 
In the majority of cases of this nature the site of the stricture is the 
Retraction Ring, which as stated marks the lowermost limit of the active 
contractile portion of the uterus and the upperpiost limit of the 
“ lower uterine segment.” 8chroeder, unfortimately, confused the 
subject by naming the stricture a “ Contraction Ring ” — in reality in 
most cases the condition is one of spasm in a potential Retraction 
Ring,^' Contraction rings or strictures may develop in other areas 
of the active contractile portion of the uterus, and at os internum 

35 
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or os externum, as already described. Considering the thinness of the 
wall, and the quMitity and distribution of the muscle fibres of the lower 
segment area formed from the isthmus of uterus (p. 21), we question 
if they can develop in the lower uterine segment itself (although 
some authorities maintain this is possible). 

In the great majority of cases the patients are primiparae, and 
an occipito-posterior position of the head is very frequent. It would 
appear, therefore, that this faulty position may be an important 
factor in producing the spasm we are considering. Pelvic disproportion 
of a readily recognisable degree does not appear to be an important 

Lower 

UpiKJr Segment ' Segment Ccr\ lx Vagina 

I III 



Fro. 226. — Frozen Section Late in Second Stage, shown with Ftetus 
removed. (“ Anatomy of Labour,” by Freeland Barbour. *) 

cause ; but in view of the high incidence of occipito-posterior jiositions 
and knowing as we now know from radiography that slight pelvic 
disproportion so commonly accounts for these faulty positions, pelvic 
disproi)ortion may indirectly influence the occurrence of spasm . 

Possibly, indeed probably, some form of irritant plays the most 
important part — mild infection and hormonal disturbance have both 
been suggested. Circular fibres in any fibro-muscular tube are always 
prone to spasm, and often from a very slight irritation. The point 
to remember is that the rest of the uterine body is not in tonic spasm, 

^ You hear to-day very little about “ frozen sections ” in obstetrics. In the end of last 
century and in the beginning of the present century much was written regarding these 
particular investigations, in which the trunks of women who unfortunately died during labour 
were frozen and sectioned. By this means the condition of the parturient canal and the 
position and attitude of the feetus at different stages of labour were studied. Barbour's 
"Anatonw of Labour” (well illustrated) is a summary of these investigations, and in tlie 
opinion of the writer is an obstetric classic (J. M. M. K.). 
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but is contracting and relaxing in an ordinary manner. The reverse 
is the case in. obstructive labour if rupture of uterus threatens. 

The recognition of this condition is seldom made prior to experiencing 
difficulty in extracting the head, in making attempts to rotate the 
occiput forwards in occipito-posterior positions, or in extracting the 
after-coming head in breech deliveries. At this stage and in the event 
of the presentation being cranial, if the hand is passed through the 
cervix and beyond the head, the ring is generally encountered some 
3 to 4 inches (7*5 to 10 cm.) above the os externum, the foetal head 
is free in the pelvis, and the uterine wall surrounding the head (the 
whole lower segment) may be lax during a uterine contraction — even 
the external os may not tighten up as it does in normal labour when 
a contraction occurs. 

So far we have referred only to delay in the second stage from 
this cause, recognised by obstetricians of times past, including Smellie. 
In more recent years, however, a number of writers have pointed out 
that even during the first stage this complication of a constricting 
ring may develop and retard the progress of labour. They claim 
that it should be suspected (maternal pelvis and foetal head normal) 
if the head which should be descending is arrested, and if there is undue 
raising of the head in the intervals of the ])ains. Further, that the 
tightened ring may sometimes be felt by abdominal palpation. The 
authors of this work have witnessed very few cases of the latter nature 
and would lodge a protest against the too free employment of Caesarean 
section in the circumstances. 

Sev^eral drugs have been recommended for the relief of the spasm 
in the constricting ring. Those calling for sj)ecial comment are 
morphia and atroi)ine, spasmalgin, epinephrine, and amyl nitrite. 
Spasmalgin (HoflFmann La Roche), referred to earlier in this chapter 
(p. 542), is most suitable in cases of spasm or rigidity early in labour. 
Amyl nitrine (5 to 8 minims.) may prove most successful in the relief 
of s])asin in the second stage of labour or if the i)Iacenta is held up by 
“ hour-glass contraction ” (p. 5.54). The effect of the drug, however, 
is very transitory, so that everything must be in readiness for extracting 
the child or placenta, as the case may be, before the amyl nitrite is 
administered. The patient must be deeply anaesthetised for the 
o])eration. 

Drugs and anaesthesia, however, may be insufficient to bring about 
comj)lete relaxation and to permit of delivery with forceps or by 
traction on the legs if the presentation is a breech. In head presenta- 
tions, if conditions are favourable and the child fe alive, Caesarean 
section w^ould be the natural choice. But in some instances, as labour 
has been protracted, the prospects of the child surviving are not good, 
more particularly if the cord is round the child’s neck as is so often 
the case. Added to this, the risk of infection having occurred from 
repeated examinations and manipulations is so considerable that 
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Caesarean section may not be justified. In such circumstances 
craniotomy may be the better choice. Where it is the after-coming ” 
head that has to be delivered the only procedure is obviously 
craniotomy (p. 748). 

This particular condition as a cause of “ hour-glass contraction 
of uterus and retention of the placenta is dealt with elsewhere 
(p. 554). 

(6) Alterations in the Axis of the Parturient Canal. — We have 
already discussed the various displacements of the uterus, and have 
seen that backward displacement more especially may gravely com- 
plicate pregnancy (p. :287). Here we would refer to the condition 
known as “ pendulous abdomen,"' and the disturbances which result 
from vaginal and abdominal fixation of the uterus. 

Pendulous Abdomen . — This condition has been already referred to 
(p. 287). It favours malposition of the child, breech presentation, 
and in a primigravida more especially, should arouse suspicion of 
pelvic disproportion. It interferes with the proper engagement of the 
head in the pelvic brim. 

The treatment is simple. The uterus should be 8up])orted by a 
firm abdominal binder. 

Result of Ventrofixation . — Ventrofixation for backward displacement 
and prolapse of the uterus described in (-hapter LVl was at one 
time a favourite operation. Most gynaecologists at the present time, 
if they ever employ the operation, reserve it for women who have 
reached the menopause as, in a number of instances where it has been 
performed early in reproductive life and pregnancy has followed, the 
delivery has been very difficult. The distortion of the uterus and 
alteration in the axis of the parturient canal which result may be 
so extreme as to necessitate Caesarean section. 

Still greater are the complications from ' the interposition 
operation ” ; but this operation should never be performed until 
after the menopause (vide f chapter LVI). 

(7) Malformations of Uterus. — Malformations of uterus, such as 
those described earlier (pp. 99-105). are rarely associated with pro- 
nounced dystocia. Undoubtedly, the uterus cordiformis (p. 470) 
favours the occurrence of oblique presentations, while uterus bicornis 
or subseptus almost necessilates an oblique lie. Tn the latter two 
conditions correction is generally impossible, so that ("aesarean section if 
the child is alive, or decapitation if it is dead, is the only procedure 
possible. 

In the extreme varieties of duplication (uterus didelphys and 
pseudo-didelphys) the parturition is generally simple, because the 
child always takes up a longitudinal ‘‘ lie.” Difficulty may arise where 
the child has been driven through the vaginal septum between the 
two halves of the canal and its shoulders have been arrested by the 
partially torn septum. There have also been a number of cases recorded 
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where the non-gravid half has become displaced backwards and caused 
an obstruction. 

An earlier reference to these malformations as they affect or are 
affected by pregnancy will be found in Chapter XIV, p. 292. 

B. DYSTOCIA ASSOCIATED WITH THE ORGANS AND 
TISSUES IN OR AROUND THE UTERO-VAGINAL C^ANAL 

The obstructions under this heading are, for the most part, tumours 
of uterine or ovarian origin which interfere with the descent of the 
child through the cervix. In addition there are occasionally encountered 
tumours of the recto-vaginal pouch, rectum, vagina, or vulva which 
may obstruct delivery. Details regarding these tumours will be found 
in the gynaecological section. As a complication of pregnancy, they 
are considered in Chapter XIV. Here we are primarily concerned 
with them in so far as they interfere with parturition. 

The procedure in all these conditions is to remove the tumour, or, 
if this is not possible, to push it out of the way. Should neither of these 
alternatives be feasible Caesarean section must be performed. Under 
no circumstance*^ should the child be dragged past the obstruction. We 
would stress the advantage of recognising all tumours in pregnancy, 
for in most instances they can be removed without disturbing the 
pregnancy (pp. 294 and 299). 

Fibromyoma of Uterus. — Fibromyomata are fully considered in 
( -hapter XIjVIII, p. 931. Tumours of this nature causing obstruction 
are those which project into the pelvis. For the most part those 
situated in the fundus cause very little trouble. As regards tumours 
merely overhanging the pelvic cavity it will be found that they are 
very often drawn up prior to or early in labour, owing to the 
development of the lower uterine segment (p. 398). If, however, 
they are far down in the pelvis, such a favourable occurrence 
cannot be expected. 

There is rarely any difficulty in recognising tumours of this 
nature if of considerable size, as they cause irregular distortion of the 
uterus and often displace the cervix : but smaller tumours may be 
overlooked. 

It occasionally happens that there is difficulty with the placenta, 
even although there may have been no great trouble with the birth 
of the child. Sometimes this occurs because the placenta is unduly 
adherent over the site of the uterine growth ; in other cases it is 
retained because the uterine cavity is distorted. 

Although postpartum haemorrhage is stated as being a common 
occurrence with fibromyomata we have rarely witnessed this, and 
have found that it can generally be controlled by the ordinary means 
employed for dealing with this complication. 

The treatment for fibromyomata which cause a distinct obstruction 
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to parturition is abdominal section, followed by extraction of the child 
by Caesarean section. Having extracted the child by this means, the 
operator has then to decide whether he should remove the uterus or 
perform myomectomy and conserve it. It is not possible to enter into 
a discussion regarding the indications and relative merits of these two 
procedures, as the subject belongs to the province of advanced obstetrics 
and gynaecology (vide reference to question, p. 952). 

Occasionally submucous fibromyomata are associated with excessive 
bleeding in the puerperium. In such cases hysterectomy is generally 
necessary, but in some, owing to the patency of the cervix, it may 
be possible to introduce the fingers, or even the hand, into the uterus 
and enucleate the tumour. 

Ovarian Tumours. — These for the most part are cy stomata. Here 
again difficulties arise only if the tumour occupies the pelvic cavity. 




Fig. 227. — Ovarian Cyst complicating Labour. In left-hand figure the tumour is 
situated in the pelvis ; in right-hand figure the tumour is above jielvie brim. 


Large cystomata occui)ying the abdomen seldom interfere with the 
descent of the child, although they may become seriously injured. 

Ovarian tumours are considered in detail in the gynaecological 
section (p. 995). As a complication of pregnancy they have been 
referred to already (p. 297). 

The diagnosis of an ovarian tumour situated in the pelvis seldom 
presents any difficulty. It can be readily felt as an elastic swelling 
pushing the cervix most commonly to the side or forwards. But if 
the tumour is entirely confined to the abdominal cavity it may 
sometimes be difficult to define it, for it is often “ tucked away ” 
behind the uterus. 

There is one condition which may closely resemble a cyst situated 
in the pelvis, viz., sacculation of the gravid uterus (p. 290). 

For the ovarian tumour first recognised during labour the ideal 
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treatment is to perform abdominal section, remove the tumour, and 
allow the child to be delivered by the natural passage. It is not 
often necessary to perform Caesarean section for this condition. Even 
where there is difficulty in getting the tumour out of the pelvis after 
the abdomen is opened, it is generally possible to accomplish this 
by placing the patient in the Trendelenburg position and directing the 
assistant to push up the tumour with two fingers in the vagina. 

Unfortunately, however, in domestic practice it is not always 
possible to carry out this treatment, nor is it practicable to have the 
patient transferred to hospital or nursing home. We must, therefore, 
indicate to our readers the alternative treatments which the general 
practitioner may employ. 

The simplest procedure is to push the tumour out of the 
pelvis, and if the patient is placed in the knee-elbow position 
or the exaggerated left lateral position this is often possible. The 
labour is then allowed to progress naturally : operative delivery by 
forceps or by traction on the breech is only necessary if there is some 
other indication for interference. After the patient has convalesced 
from the parturition, ovariotomy is performed. 

Sometimes, however, it is impossible to push up the tumour, either 
because of its large size or the adhesions to surrounding structures, etc. 
Should this be the case the accoucheur should incise the tumour 
through the posterior vault of the vagina and jmck in a strip of 
sterilised gauze -this is a better procedure than simple puncture, 
which is often insufficient. lie should then leave the delivery to nature 
or extract the child with forceps, or by traction on the limbs if the 
presentation is a breech. After the delivery of the placenta he should 
pull an end of the gauze into the vagina — the gauze should be removed 
in twent 3 ^-four hours. The idea of employing gauze in this way is 
that it anchors the tumour in the [)elvis. As soon after the delivery 
as possible the patient should be placed under the care of a gynaecological 
surgeon so that the tumour may be removed. If there is too long 
delay the adhesions to bowel may become very intimate. 

Tumours in the Recto-genital Septum. — Fortunately tumours 
of this nature are comparatively rare. They are referred to in the 
gynaecological section (p. 1050). 

Encountered in obstetric practice, they may be very troublesome 
if they are of any size, for they cannot be pushed out of the pelvis and 
are difficult to reach even after abdominal section has been performed. 
If they are encountered for the first time during parturition the best 
procedure is ('aesarean section. On occasions they can be removed 
through the posterior vaginal vault and the child subsequently 
delivered by the natural passage — the writer has done this on two 
occasions. 

Tumours of the Rectum. — Occasionally a carcinoma of the 
rectum is of such dimensions that it causes a certain degree 
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of obstruction. The obstruction is seldom very pronounced ; but 
should this be the case Caesarean section is the operation of choice. 
In Chapter XIV (p. 298) reference is made to this condition recognised 
in pregnancy. 

F^ces. — A loaded rectum may be mistaken for a tumour but only 
by the unwary. The characteristic feature is that it pits on pressure. 
An overloaded bowel inhibits rhythmic uterine contraction and some- 
times causes false " pains. As already mentioned (p. 399), it is most 
important to empty the bowel early in labour. 

Bladder. — We have never encountered any case wlierc a tumour 
or stone in the bladder has caused dystocia, although examples of these 
abnormalities have been recorded. 

Overdistension of the bladder may cause delay in each stage of 
labour. In the first stage it inhibits uterine contractions ; in the 
second stage it interferes with descent of the ])resenting part ; and 
in the third stage it is one of the commonest causes of retention of the 
placenta (j). 554). We cannot emphasise too strongly the importance 
of keeping the bladder empty during labour. 

Lastly, there is one other condition of the bladder which in 
multiparae causes obstruction in the second stage of labour — viz., 
cysfocele, or prolapse of the anterior vaginal wall (j). 843). The treat- 
ment is to keep the bladder empty and push up the prolapsed vaginal 
wall beyond the presenting part when it has descended low in the 
pelvis. 
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COMPLICATIONS OF THE THIRD STAGE OF LABOUR 

Retained and Adherent Placenta and Membranes — Manual Removal of 
Placenta and Membranes — Postpartum Hsemorrhage — Saline and Blood 
Transfusion- -Intrauterine Douche— Inversion of Uterus — Air Embolism — 

Obstetric Shock. 

W E consider in this chapter a number of complications of 
the third stage of labour, most of which are common 
occurrences although few need hap|)en if this stage is 
carefully conducted. 

RETAINED ANT) ADHERENT MEMBRANES 
AND PLACENTA 

Retention of Membranes.— As already described (p. 1179), the 
jdacenta with membranes attached comes away about half an hour 
after the birth of the child, and both should be complete. Very often, 
however, the membranes come away ragged and incomplete, and this 
is referred to as “ retention of membranes.” 

Incomf)letc membranes can always be recognised if they and the 
j)lacenta arc examined under water in a basin. I'his is not always 
done, and so very often portions of membranes are left unwittingly 
in uterus where they may undergo decomposition and set up a putrid 
(‘iidometritis (p. ()4.‘l). If the incomplete bag of membranes is 
examined the amnion will generally be found intact ; it is the chorion 
which is usually retained, for, as we have seen, the chorion and amnion 
are only loosely adherent. The amount of chorion left is variable, 
but very rarely is the whole of it retained. We would remind our 
readers that the deciidual layer does not come away complete ; tags 
always remain behind. 

In some cases the fault is in the membranes : they are thin and 
friable. But more often the fault rests with the attendant, who has 
hastened the third stage. In most cases, therefore, the complication 
is avoidable. / 

It is 8i)ecially jirone to ocemr if retraction is unsatisfactory and if 
regular contractions do not develop after birth of the child. The 
condition is favoured by a prolonged labour, in which the uterus 
becomes exhausted. Undoubtedly, prolonged ansesthesia. and repeated 
doses of sedative drugs predispose to it also. But probably what 
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conduces to it more than anything is kneading the uterus immediately 
after birth of the child. This interferes with the quiet separation and 
descent of the placenta through “ lower segment ’’ and vagina, essential 
for satisfactory detachment of the membranes. 

Treatment . — Obviously it is most undesirable to introduce the hand 
into the uterus postpartum. During the second stage intrauterine 
manipulations, such as version, are carried on inside the amnionic 
cavity, so that organisms which may be introduced are carried away 
with placenta and membranes as they are expelled. If, however, 
the hand is introduced for removal of membranes, organisms may be 
carried up by the hand and implanted on the ragged uterine surface. 

If it is thought that only a small portion of membranes is left 
behind it is unnecessary to introduce the hand into the uterus ; as a 
matter of fact, it is often difficult to find a small tag. Such small 
portions come away in the lochial discharge. Should, however, the 
greater portion of membranes be retained, it is advisable to remove 
it manually, as described later. Some obstetric teachers, however, 
are opposed to this procedure under any circumstances. They prefer 
to employ liquid extract of ergot by the mouth (1 dram) or ergo- 
metrine (1 mgm. by mouth or 0-5 mgm. intramuscularly) morning 
and evening, in the hope that the membranes will become detached 
and expelled. 

Whole Placenta Retained. — Before referring to the ordinary causes 
of retention of the placenta mention must be made of an overdistended 
bladder — a cause not infrequently overlooked. 

If labour has been prolonged, or sedatives and anaBsthetics have been 
extensively employed, retraction and contraction of the uterus may be 
so unsatisfactory that there is not sufficient force to drive the placenta 
out of the uterine cavity. But, as in the case of retained membranes, 
the complication generally results from kneading the uterus and 
bringing about spasmodic contraction of the ‘‘ retraction ring.” Par- 
ticularly rigid may be this retraction ring if ergot is given to hasten the 
delivery of the child (p. 436) or under the misguided idea that it may 
liasten the birth of the placenta— pituitary extract may have a like 
effect. This particular (H)m plication where the ‘ retraction ring ” 
holds up the placenta is known as hour-glass contraction of the uterus. 

A retained placenta is associated with haemorrhage if the placenta 
is completely or partially detached and the uterus atonic. But there 
is practically no haemorrhage if the placenta is c^ompletely adherent 
and very little bleeding if oxytocics have been administered. 

Treatm^ent. — Normally, the jdacenta separates in fifteen to twenty 
minutes : the term “ retention,” therefore, can only be used if it 
remains unexpelled beyond thirty to forty minutes. The practice 
of introducing the hand into the uterine cavity for its removal is 
too frequently employed. Unless haemorrhage demands immediate 
manual removal of the placenta the management of the third 
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stage recommended (p. 410) should be strictly followed. If the 
placenta cannot be expressed by Credo’s method after an interval 
of thirty to forty minutes, it should be removed manually, as 
described later. 

Portions of Placenta Retained. — ^This complication is unfortunately 
not infrequent, more especially should the third stage be hurried. 
If overlooked, serious consequences may result, for any portion of 
placenta left behind is liable to undergo decomposition and set up a 
putrid endometritis. Two other complications may develop — viz., 
secondary postpartum haemorrhage (p. 562), and the formation of a 
placental polypus (p. 930). Consequently it is generally advisable to 
remove manually any portion of placenta retained. But here again 
some obstetricians council non-interference. 

A retained portion of placenta will rarely be overlooked if the 
placenta is examined after it is expelled, for if any part is broken 
off and left behind this will be evident on careful inspection. But 
there is one condition in which a portion of placenta may be retained 
and escape notice although ordinary precautions have been taken to 
avoid it — viz., a placenta succenturiata (p. 310). This particular 
condition should be suspected if a punched-out hole is detected in the 
membranes near the placenta. If blood-vessels are discovered running 
from the placenta to this hole in the membranes that is proof positive 
of placenta succenturiata. 

Adherent Placenta. — Here there exists an unusually intimate 
connection between the placenta and the uterine wall. There are two 
varieties of this condition : (a) one in which the attachment is slight, 
and (6) one in which the attachment is so intimate that there is great 
difficulty in detaching the placenta — this latter variety is known as 
placenta accreta and is very rare. In ‘‘ placenta accreta ” there is an 
absence of the decidua basilis ; the chorionic villi i)enetrate through 
the hyaline layer of Nitabuch into the muscular wall. The placenta 
is, as it were, plastered to the uterine wall, and the operator when 
attempting to remove it can find no line of cleavage. In not a few 
cases it recurs in successive pregnancies, and very often there is 
considerable degeneration of the placenta. Its treatment is detailed 
later (p. 558). 

Where the whole surface of the placenta remains adherent there is, 
as stated above, no bleeding, but should the placenta be even slightly 
detached, bleeding may be profuse. The general experience is that 
there is a moderate degree of bleeding (due to a partial detachment) 
and that it is impossible to express the placenta.^ 

Manual Removal of Placenta and Membranes 

We have decided to describe this operation of Manual Removal 
of Placenta and/or Membranes at this point, rather than in association 
with other obstetrical operations. 
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Manual Removal of Placenta. — ^Manual removal of the placenta 
is an operation associated with a high maternal mortality and 
morbidity rate. The dangers are infection and shock. Infection is 
prone to occur because organisms are so readily carried into the 
uterus and implanted on the raw placental site ; while shock is 
prone to aggravation because the hand has to be forced into the 
canal of a patient who. in many instances, has lost a considerable 
quantity of blood and may already be suffering from a degree of 
shock. 

The operation, as already pointed out, is far too frequenth" 
performed. If the third stage is managed properly, post- 
partum haemorrhage seldom occurs and the placenta is seldom 
retained ; while a genuinely adherent placenta is a relatively rare 
complication. 

Where the placenta has to be removed for immediate and severe 
postpartum haemorrhage there is little time for disinfecting the hands. 
Here we have evidence of the advantage of wearing rubber gloves, whi(jh 
can be rapidly cleansed in antiseptic solution, or, better still, a fresh 
pair pulled on. If, however, the placenta is retained and there is little 
bleeding, or if it is adherent, there is time to make all preparations and 
to carry out the operation with fairly complete aseptic precaution, 
even although the delivery is carried out in the patient’s home.^ We 
will describe first the more elaborate operation of removal of an adherent 
I)lacenta, later the procedure to be followed if the placenta is retained, 
and lastly the removal of retained membranes. 

The patient should be placed in the lithotomy position witli the 
pelvis brought to the edge of the bed or to the end of the operating 
table. In this position the final cleansing of vulva and inside of thighs 
is carried out as detailed elsewhere (p. 401). 

If the patient has lost much blood it will not be necessary to give 
her much general anaesthetic ; but where the plac^enta is adherent or 
retained and there has been little haemorrhage and no shock exists, 
deej) anaesthesia is necessary to overcome the resistance of the vagina, 
cervix, and retraction ring. Gas and oxygen or spinal anaesthesia are 
the most suitable anaesthetics. The steps of the operation are as 
follows : — 

A nurse is instructed to hold the umbilical cord taut. The operator 
places one hand over the fundus to steady the uterus and press it 
downward on to his other hand introduced into the vagina. The 
internal hand is passed up along the cord whicdi guides it through the 
cervix to the placental site. This ensures that the Imml is passed inside 

^ A patient who in suffering from severe postpartum liaimorrhage should not be trans- 
fcrrcid to hospital — ^it is for this particular emergency that an c‘mergeney unit (“ Hying 
squad ”) may be of great service. Naturally such a servieo is only h^asible in large urban 
centres. The results of the emergency service instituted by Kar(|uhar Murray for Newcastle 
and District are excellent {vid^ 24th September 1938). On the other hand, if the 

condition is an adherent placenta with little bleeding or shock the patient may 1 h‘ safely 
removed by ambulance to hospital, and this procedure should be followed. 



567 


MANUAL REMOVAL OF PLACENTA 

the amnionic me (Fig. 228). When the placenta is reached the membranes 
are pushed in front of the fingers all round the margin of the placenta 
until it is completely detached (Fig. 229). If gentleness is exercised, 
this can usually be done without tearing the membranes. The internal 
hand should now grasp the placenta which has been detached, and it 
and the hand should be withdrawn while the external hand assists the 
process by pressure on the fundus. The patient should then be given 
1 c.c. pituitary extract and, if deemed advisable, an intrauterine douche 
of normal saline (118° F.). 

The whole operation should be carried out with one introduction 



Flus. 228-229. — Manual Removal of RJacenta. 


In Fig. 228 a nur.se or aHsistant holds cord taut by moans of pressure forceps. The operator 
passes his haiifl (left) up along cord which guides him to placenta. With his other hand (right) 
he stcadic^s the hindus externally. He pushes the membranes in front of his fingers as he 
detaches the placenta. In Fig. 229 the operator has «letached the placenta almost ccmpletoly 
by pushing membrane bef.jre his fingers further and further betw^een placei* a and uterus wall 
— he is shown grasping whcle plaeenta prior to removiLg it. The operation should be carried 
out with one introduction of har.d. 

of the hand. Each reintroduction of the hand add^s to the risk of 
infection . 

When the operation is carried out as described, all manipulations 
are performed inside the amnionic sac, so that any organisms which 
happen to be (jarried into the sac are swept away when the placenta 
and membranes are removed. Furthermore, there has been no 
possibility of direct implantation of organisms on to the placental 
site. 

In recent years an old method known as the Majon-Oabaston method 
has been revived. It consists in injecting the placenta with normal 
sterile saline solution through the umbilical vein of the cord. This 
has the effect of distending the villi of the chorion so that the placenta 
becomes ‘‘ ballooned up ” and is readily detached with the assistance 
of Credd’s manoeuvre and slight traction on the cord. We notice that 
in some descriptions it is stated that this results in the formation of 
a relroplacenlal hydroma, but unless there is extensive tearing of the 


658 


OBSTETRICS AND GYNASCOLOGY 


plaoenta, an occurrence which cannot take place with an adherent 
placenta, little fluid escapes from the villi. 

The operation is very simple. The cord is cleansed for about 
9 inches from the vulva with spirit. A needle is inserted into the vein 
and 300 to 400 cm. saline solution is injected. The operation is very 
favourably commented upon by Currie, of Leeds. It has been exten- 
sively employed in many clinics on the Continent, in the United States 
of America, Canada and elsewhere. This particular treatment is 
never successful with placenta accreta. 

The maniiul removal of plmerita accreta may be most difficult. 
Indeed, many obstetricians advise hysterectomy. Should the condition 
be encountered in domiciliary practice it is better to cease attempts 
at manual removal, and to transport the patient to hospital or 
nursing home. This can be done with safety as there is little if any 
bleeding with this complication. 

Retained Placenta . — With this complication the patient’s condition 
may be more serious, as she may have lost a considerable amount 
of blood. On the other hand, the actual removal of the placenta 
may be easier provided there is no constriction at retraction ring 
(“ hour-glass contraction ”) (p. 554). 

If the patient is not much collapsed the removal should be 
immediately carried out. If, on the other hand, the patient is 
extremely collapsed (when active haemorrhage will have almost ceased) 
she should be given a blood transfusion beforehand, should facilities 
for doing so be available. In the event of blood transfusion not 
being feasible — e.g. if the patient is confined jn her home and 
isolated in the country — removal of the placenta should be under- 
taken and she should be given pituitrin (1 c.c.) and an intravenous 
or intracellular saline infusion (vide p. 504). A blood transfusion 
given subsequently is of enormous benefit as it hastens very much 
her convalescence. 

Removal of a retained placenta is only difficult if there is a con- 
striction at retraction ring (“ hour-glass contraction ”) ; then cautioji 
must be exercised in forcing the hand through the constriction. It 
is better to push down the body of the uterus on to the internal hand 
by exerting pressure with the external hand grasping the fundus. If 
undue force is exercised in pushing up the internal hand, a laceration 
in the lower uterine segment may result (p. 599). Of great value in 
many cases (but not in all) is to give amyl nitrite (6 to 10 minims) in 
the usual manner. The action of this drug is rapid, but very 
transitory. Should it have the desired effect complete relaxation of 
the constriction ring results and the placenta can be easily removed. 

Manual Removal ot Retained Membranes. — This operation, in so 
far as infection is concerned, is more dangerous than removal of the 
placenta, because the raw surface of the uterus is scraped with the hand, 
whereas in removal of an adherent placenta the manipulations are 
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carried out within the amnionic sac, as already explained. On the other 
hand, the patient is generally not seriously collapsed from haemorrhage 
or shock ; and if by any chance she should be, the necessity for removing 
the membranes is not so urgent as is the case with retained placenta. 
Indeed, as pointed out (p. 554), some obstetricians are opposed to 
introducing a hand into the uterus to remove membranes xmder any 
circumstances. 

With the left or external hand steadying the fundus, the right hand 
should be passed into the vagina. Very often a portion of membranes 
is felt hanging through the cervix ; if so, it should be carefully grasped 
and steady traction made upon it. If, however, the retained membranes 
cannot be removed in this simple manner the hand has to be passed 
into the uterus and its surface scraped with the fingers. All debris 
and blood-clot are then removed. Here again, and even more so than 
in removing a placenta, it is advankigeoits tlmi the operation should 
be completed' with one introduction of the hand. Following removal 
of membranes the uterus should be douched with normal saline solution 
and pituitrin (I c.c.) administered intramuscularly. 

POSTPARTUM Haemorrhage 

In a normal labour the patient loses from 5 to 10 ounces of 
blood. Hicmori’hage in excess of that quantity is termed “ postpartum 
hicmorrhage.” Of the deaths directly due to pregnancy and childbirth 
postpartum hsemorrhage is responsible for approximately 0 per cent, 
(p. 750). 

Postpartum hsemorrhage is encountered in tw o forms : (a) primary ; 
(f)) secojuiary. By primary postpartum hcemorrhage is meant free 
hamiorrhage before or immediately after the birth of the placenta. 
Should it occur before expulsion of placenta it is sometimes referred 
to as “ third stage haemorrhage.’’ By secondary postpartum haemorrhage 
is meant free haemorrhage occurring some hours or days after delivery. 

Primary Postpartum Haemorrhage. — Before considering the causes 
of postpartum haemorrhage we would remind our readers of the 
conditions in the uterus which normally prevent the occurrence of 
haemorrhage. The uterus after delivery is in a condition known as 
“ retraction'' and from time to time it passes into a state of “ cmi- 
tr action." It must be clearly understood that postpartum haemorrhage 
is prevented normally by retraction, not by contraction. No organ 
could remain permanently contracted : the muscle would sooner or 
later become exhausted. Retraction of the musclfe fibres closes the 
large uterine sinuses and prevents haemorrhage. Although clotting 
in the vessels occurs later, deficiency in coagulability of the blood is 
only of secondary importance. 

The causes of postpartum haemorrhage are therefore all conditions 
which interfere wdth retraction and contraction of the uterus. To say 
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that the condition results from “ atony ” of the uterus is not a 
sufficient explanation, for that simply means that the uterus is not 
retracting and contracting. We must determine what is the cause of 
the uterine atony. Now, one of the commonest causes of atony is 
uterine exhaustion. There are several predisposing causes to this 
exhaustion— multiparity associated with frequent child-bearing is very 
important, debility, overdistension of the uterus,'" antepartum haemor- 
rhage,"^^ chronic subinvolution and the presence of fibroid tumours, 
and lastly a hormonal dyscrasia deserve mention. Over such causes 
the accoucheur has little control. But in point of fact, although they 
may play a part in the causation of postpartum haemorrhage, they 
are not so important as mismanagement of the third stage of labour. 
Overstimulation of the uterus, or neglecting to follow down the 
retracting uterus with the hand during and after delivery of the child, 
leads to unsatisfactory separation of the placenta and free bleeding 
into the uterine cavity. Next in importance to faulty management 
of the third stage come prolongation of labour and long-continued 
anaesthesia. The three important muses of postpartum hiemorrhage are 
faulty rruinagement of the third stage, unduly prolonged labour, and the 
too free administration of ancesthetics aiid sedative drugs. Postpartum 
haemorrhage is therefore in most instances a preventable (jomplication. 

Having considered the ordinary variety of postpartum haemorrhage, 
two others call for special reference. In a few cases the haemorrhage 
is traumatic in origi}( and results from tears in the canal, more especially 
in the cervix. A haemorrhage of such origin is to be distinguished 
from ordinary postpartxim uterine haimorrhage by the fact that in 
the former the uterus is firmly retracted, while in the latter it is in a 
condition of atony. The other condition is shock, which is discussed 
elsewhere (p. 571). In most instances shock is the result, not the 
cause, of the excessive haemorrhage ; but in a few instances shock by 
inhibiting uterine retraction and contra(ition is primarily the cause 
of the haemoiThage. 

Diagnosis. — Our readers might think that it is hardly necessary to 
say anything regarding the symptoms and diagnosis of this condition, 
as bright red blood pouring from the vagina is only too obvious. But 
in not a few cases the haemorrhage is not obvious, as the blood poured 
out accumulates in the atonic uterus, which becomes distended in 
consequence. Such insidious haemorrhage is liable to be overlooked. 
This, however, should not occur provided the attendant accoucheur 
keeps his hand on the fundus of the uterus during the third stage, 
and, after delivery of the jJacenta, makes it a practice never to leave 
the patient’s bedside until he is satisfied : (a) that the uterus is well 
retracted ; (b) that the pulse is good as regards rate and quality. 
Rapidity of pulse is most signijimnt of insidious intrauterine bleeding. 

Should severe haemorrhage occur, the u.sual symptoms of exsan- 
guination develop — pallor, rapid soft pulse, faintness, restlessness. 
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sighing respirations, unconsciousness, coma, possibly convulsions, and 
death. 

Treatment. — The prophylactic treatment of postpartum hsenior- 
rhage is the proper management of the third stage of labour 
(p. 411). 

Active Treatment before the Birth of the Placenta. — The hand 
should be introduced into the uterus and the placenta removed. An 
intrauterine douche should then be given, and 1 c.c. of pituitary 
extract injected intramuscularly. The manner in which the placenta 
is to be removed and the precautions to be taken have been already 
described. It need hardly be stated that, prior to introducing the 
hand, attempts should be made to expel the placenta by (^rede's 
method (p. 410) ; hut only if the uterus can be stimulated to contract — 
to attempt to express the placenta from an atonic uterus may cause 
inversion, of uterus (vide p. 568). We have purposely mentioned manual 
removal first, because owing to the atonic (jondition of the uterus it is 
generally impossible to express the placenta and valuable time is lost 
in attempts to do so. In cases of extreme collapse manual removal of 
placenta should he delayed until an intravenous tra7isfusio7t Juts been 
given (vide p. 55()). 

After Birth of the Placeiita. - - Ah the control of postpartum 
haemorrhage is satisfactory retraction of the uterus, the first object 
should be to secure this. An intrauterine douche of normal saline at 
a temperature of 116-118^ F. and 1 c.c. of pituitary extract should 
be given immediately. Ergometrine may be given later to establish 
more (jontinuous retraction — the dose by mouth is 1 mgm. and 
intramuscularly 0*5 mgm. Ergot by the mouth in the form of 
the liquid extract of ergot (1 dram) is suitable for slight post- 
partum haemorrhage, biit too slow in its action for the graver 
forms. 

Very seldom indeed will it be found that massage of the uterus, 
a hot intrauterine douche and pituitary extract fail to bring about 
retracstion and contraction, and so control the bleeding. If a large 
quantity of blood -clot is retained and cannot be expressed or washed 
out by intrauterine douching, it may be necessary to clear it out with 
the hand. Apart altogether from the fact that by the hand all 
blood-clot, etc,, can be removed, the hand stimulates the uterus 
to contract. ' 

Practically all serious postpartum haemorrhage can be successfully 
dealt with by following the instructions just given. But should these 
measures fail to control the bleeding, one of the two following alter- 
native proc*.edures must be employed. One consists in compressimj 
biman ually the uterus in the manner shown in the illustration (Fig. 230)., 
A hand is passed into the vagina and grasps the cervix, while the 
other or external hand doubles the fundus on the cervix, the uterus 
being firmly compressed between the two hands. This is only an 
36 
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emergency measure for arresting profuse and uncontrollable bleeding, 
but it may be kept up for some considerable time until retraction of 
the uterus is secured. 

An alternative procedure is pressure on the aorta with the closed 
fist. Here the aorta is compressed between the closed fist and the 
vertebral column. To carry out this method satisfactorily the operator 
must be well above the patient so that the forearm can be maintained 
fully extended — it is impossible to keep up pressure for any length of 

time with the arm flexed. 
An elastic tourniquet ap- 
plied round the abdomen 
has been suggested, but 
it may do seribus injury 
to the vessels and has 
consequently never been 
generally employed. 

In the very worst cases 
the uterine cavity nuiy he 
plugged. Long strips of 
thick sterilised gauze are 
firmly packed into the 
uterus and vagina, a pad 
is placed over the fundus, 
and a binder api)lied round 
the abdomen. It is seldom 
that the accoucheur in 
domestic practice has gauze 
at hand : consequently this 
treatment is generally only 
possible in hospital prac- 
tice. We have very seldom found it necessary to employ this method 
of treatment. When employed, the uterus must be j properly packed 
as shown in illustration (Fig, 231). Large quantities of gauze are 
required. 

Traumatic Hemorrhage. — This variety should be treated by careful 
stitching of the laceration (pide p. 597). 

Secondary Postpartum Haemorrhage. — By secondary postpartum 
haemorrhage is understood — haemorrhage which occurs any time in 
the puerperium after the first few hours. The most conmion cause 
is retention in the uterus of blood -clot, pieces of membrane, but 
especially pieces of placenta. Sometimes it is purely the result of 
subinvolution ; but in such cases the amount of haemorrhage is usually 
slight. In a few cases quite free hemorrhage, may occur in the third or 
fourth week of the puerperium, in which apjmrently the only cause is a 
backward displacement of the uterus. A submucous myoma calls also for 
mention as a cause — it may be associated with very severe haemorrhage. 
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Lastly, chqrim-epitheliorm must not be forgotten. With this latter 
tumour the bleeding usually does not come on until three or four 
weeks after parturition (p. 984). We particularly stress the 
importance of excluding chorion-epithelioma, which can now be 
done by having a Aschheim-Zondek or Friedman’s test carried 
out. 

Treatment. — If the haemorrhage is only slight, ergot (liquid extract, 
a teaspoonful morning and evening) or ergometrine should be given 
for a week, and the patient kept at rest in bed. Hot intrauterine 



Fia. 231. — Pa(’king the Uterus with Gauze. Note how carefully the 
operator is packing the body of the uterus. The mistake is sonietimi^s 
made of packing only the lowTr segment, which is obviously a futile 
proe(*dure. 

douches (115'' F.) may be given. If the bleeding is not arrested 
by these simple means the uterus should be explored. If at 
all possible this exploration should be done by two fingers, and 
it is often possible, as the cervix may be still easily dilatable. 
We vmild warn our readers to be most careful if a curette is 
employed, ; the wall of the utems is very ' soft and may be 
readily perforated. Any displacement of the uterus should be 
corrected, while a submucous myoma should be removed. In 
the case of chorion-epithelioma total hysterectomy is naturally 
the treatment. 
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SALINE AND BLOOD TRANSFUSION 

Although arresting the haemorrhage is of the first importance, and 
is generally all that is necessary, there are a number of cases in which 
the patient is so collapsed from loss of blood that she may actually 
succumb unless there is introduced into her circulation some fluid 
which will take the pla(ie of the blood lost and relieve the shock and 
syncope. This raises the whole question of transfusion of normal 
saline solution whole blood, blood serum, and dried serum or 
plasma. 

Normal Saline Solution. — Normal saline solution consists of 
1 dram of salt to the pint of warm water (lOO'' F.), and it may 
be injected into the rectum, the cellular tissue, or directly intf» a 
vein. 

For the slighter <;ases 1 to 1| pints of the solution injecicd info the 
rectum is sufficient ; but in graver cases the saline solution is so slowly 
absorbed from the rectum that it is necessary to introduce it either 
into the cellular tissue or into a vein. I alracellular iufiision is very 
easily carried out : all that is necessary is an aspirating needle, tube, 
and a filler. The fluid may be run into th(^ cellular tissue in any 
region, but the best sites are the submainmary tissue and the loose 
(iellular tissue of back or abdominal wall. It is a mistake to inject 
too much into one area. A pint under each breast is sufficient. In the 
graver cases, however, it is necessary to introduce the mliue solution 
directly ivto a vein. The median basilic is generally selected. The 
skin over the forearm is carefully cleansed, the vein isolated, two 
ligatures ai)plied round it, so that they may be tied after jemoval of 
the needle. A small straight needle is passed directly into the vein, 
and 1 t(j 2 pints of the solution arc allowed to enter slowly. The 
addition of glucose (Id per ^^eIlt.) adds to the efficacy of the saline 
solution, but is of transient value. The addition of gum acac^ia (() per 
cent.), at one time favoured, is not without danger and is now* generallv' 
discouraged. 

Blood Transfusion. — Blood transfusion may be enij)loyed with 
great advantage in conditions associated with profuse hamiorrhage. 

In most large cities services of donors have been arranged — London, 
for example, has an excellent general service. In other cities each 
hospital makes its own arrangement. Jn the larger hospitals blood is 
stored in bottles placed in a refrigerator so that it is available when 
required. Further, since the outbreak of the war ‘‘ Blood Banks’' or 
distributing centres have been established throughout the country. 

Securing Suitable Donor, — After determining the blood group to 
which the patient belongs, the appropriate donor is seemred : but in 
addition a direct compatibility test is carried out before proceeding 
further. In extreme emergency, blood from a (Jroup IV donor may be 



(X)MPLICATIONS OF THE THIRD STA(^E OF LABOUR 565 

given without preliminary testing, especially if the drip ” method is 
employed.^ 

The donor’s arm is properly prepared, the veins being distended 
by use of a tourniquet. The skin over the selected spot should be 
infiltrated with novocain. Thereafter, a short straight needle of fairly 
wide bore, with its rubber tubing attachment, is introduced into the 
vein and the blood allowed to flow along the tube. The blood is 
received into narrow glass cylinders, each of 400 c.c. capacity and 
containing 50 c.c. of a 3-8 per cent, sodium citrate solution; 700 c.c. 
of blood can be run off in a few minutes, making a total of 800 c.c. of 
citrated blood.^ The needle is withdrawn and the puncture sealed. 
The cylinders are placed in a basin of water at blood heat, and the 
mixture kept rotating gently until its transference to the apparatus 
by which the transfusion is given to the patient. Transfusion may be 
carried out without cutting down on a vein : but if the veins are 
small it may be nec essary to dissect out the recipient’s median basilic 
vein (after infiltration with novocain) and introduce the blood directly 
into the vein, which is tied off at the conclusion of the operation ; the 
skin is then sutured. Thirty to forty minutes should be taken to give 
the transfusion. 

The simplest transfusion apparatus is a cylindrical glass vessel, 
rubber tubing and a glass cannula for insertion into the vein. Some 
surgeons advocate the slow intravenous “drip, ’ continuing the blood 
transfusion over a period of twelve to sixteen hours : and in addition 
the * bubbling ” of oxygen very slowly into the blood container tc> 
])revent sedimentation of the blood in the small needle used in this 
method. The technique of this method is more complicated and may 
be more disturbing to the patient. The advantages of the method 
can be secured by repeating the blood transfusion by the ordinary 
method if this is deemed necessary. 

Whole Blocjd and Blood Plasma ok Serdm stoked in Botti.es 
AND Dr[ed Hitman Sekum ok Dried Human Citrated Plasma.- - 

^ a most inlcivstiii^ and important discovory has rtnently been inadt* ; viz., that human 
blood ( ontainH a hitherto iinnHognised agglutinogen whieh has received the term Rh. W’hile 
the blood of So per cent, of individuals (white) contains this agglutinogen 1.^) per cent, do not 
possess it. Eurthc'rinore, if an individual of the latter group (negative Kh) receives a trans- 
fusion from tlic blood obtained from an individual who is Rh positive anti-Rh agglutinins 
may develop in his or her blood, m ith the result that he or she will treat subsequent Rh positive 
bloofl as incompatibh*. The picture in serious eases is similar to that following transfusions 
of blood of incorrect A.R.O. group — ^jaundice, hiemoglobinuria, supproasion of urine, lumbar 
pain, a rising blood urea : and death may result. 

Eor obstetricians this discovery lias pt^ciiliar intert'st. If a woman (Rh negative) becomes 
pi-egnant with an Rh positive hetus (tln^ Rh agglutinogen having been inherited from the 
father) the mother may be sensitised to Rh positive blood, with the result that should the 
mother receive a transfusion of ordinary stock blood a grave haemolytic reaction may follow. 
A suspicion that the mother has been so sensitised should be aroused if the feetus presents 
manifestations of ErythrobJadosis faikilis or if at a previous birth the child has manifested 
symptoms of this disease. 

Some of the larger “ Rlood Banks ” now retain a supply of blood suitable for Rh negative 
patients. 

* Recently the Medical Research Council have rooommendeil the addition of 20 c.c. of !.■> 
per cent, glucose — use 120 c.c. for 420 c.c. of blood. 
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These different methods of storage have revolutionised and simplified 
blood transfusion for haemorrhage and shock. 

Bottled Whole Blood . — This must be kept in a refrigerator at a 
temperature of from 2° to 5°, but it must not be allowed to freeze. 
It may be used up to fourteen days’ storage. 

Blood Plasrmi or Serum in Bottles is much simpler to store as it 
need only be kept in a cool and dark place. Blood serum is simpler to 
handle — the average yield is 40 per cent, of the blood volume. It 
can be kept for months in storage ready for use, provided it does not 
become turbid. It is an excellent substitute for whole blood in cases 
of shock, but not so good in cases of profuse haemorrhage for which 
whole blood is most suitable. A simple apparatus for administering 
the blood or serum can immediately be attached to the bottle of 
blood or serum. In most cases it is not necessary to expose the 
vein ; the needle can be introduced direct into the vein. 

“ Blood banks ” and distributing centres for both whole blood 
and serum have been established throughout the country. Every 
hospital, even the smallest cottage hospital, should have an adequate 
supply of both whole blood and blood serum ready for use — the blood 
bottles should be renewed every fourteen days from the nearest local 
blood distributing centre. 

Driexl Hmmn Serum . — This is put up in flat bottles in the form of 
flakes, and each bottle contains the solids from 200 c.c. of serum. 
The flakes are dissolved in 200 c.c. of distilled water, if normal con- 
centration is desired — this takes about ten minutes, and the solution 
contains 7 per cent, protein. If employed in double strength the 
solution takes twenty minutes, and gives a protein content of 14 ])er 
cent. The solution must be used immediately and cannot be stored. 

INTRAUTERINE DOU( HE 

We have referred frequently to intrauterine douching, more 
especially for the removal of debris after an abortion and for the 
purpose of stimulating uterine contrac‘,tion when there is undue post- 
partum haemorrhage. The accompanying illustration (Eig. 232) shows 
a very convenient method of carrying out this operation in domestic 
practice. The nozzle attached is a large glass one, which is quite 
suitable for douching in postpartum cases at term, for the return flow 
readily escapes through the dilated cervix. A two-way flow nozzle 
as illustrated (Fig. 233), but of a larger size, is preferable. Where 
douching is employed after removal of an incomplete abortion, or 
after curettage of the non -gravid uterus, the two-way flow nozzle 
should always be employed, a.s otherwise fluid may be forced through 
the Fallopian tubes into the peritoneal cavity. This accident may 
also occur, but is less likely, during intrauterine douching of the 
puerperal uterus. To guard against such a possibility a hand should 
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be applied over the fundus and from time to time the uterus should 
be massaged to prevent the cavity being ballooned up with fluid. 

An objection urged against the Rotunda siphon tube is that it is 
sometimes a little difficult to get all the air out of the tube, and this 



Fig. 232. — Rotunda Siphon Douche Tube with Intrauterine Nozzle. 

The strength of the flow is controlled by raising or lowering the ewer 
here shown. The arrangement is specially suitable for domestic 
midwifery, as the tubing can be easily sterilised and carried w’ith 
the obstetric outfit. 

is of importance, for if air is forced into the uterus with the solution 
it may be driven into the open sinuses and air embolism may 
result. The writer has never witnessed any accident following careful 



Fig. 233. — Bozemaii-Fritsch’s Two-way Intrauterine Nozzle, suit- 
able for Use after Curettage. For douching the puerperal uterus 
a mucli larger-sized nozzle is employed, 

employment of the siphon douche. Naturally, U glass reservoir on a 
standard, as used in a modern labour room, is preferable. 

Intrauterine douching should be carried out with discretion and 
great care after removal of an ovum or a full-time foetus, as infection 
may readily be conveyed into the uterine cavity from the vagina. 
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In connection with this conveyance of infection into the uterine 
cavity we would emphasise the special danger of such an occurrence 
where the intrauterine douche is employed in septic conditions of the 
pueiperal uterus. In such cases the vulva and vagina are always 
heavily infected. The correct technique if intrauterine douching is 
deemed advisable (a procedure we do not favour as a routine) is to 
disinfect the vagina, pull down the cervix with volsella and carefully 
disinfect the cervix before passing the uterine nozzle into the cavity. 
This almost necessitates anaesthetising the patient ; indeed, we are con- 
vinced that it is advisable. The common practice of simply carrying 
up the douche nozzle through the cervix under protection of the fingers 
in the vagina, although it is more convenient in ordinary domestic 
practice, is dangerous. 

The solution used for infrmiterine douchmg will depend upon the 
object aimed at. When it is a matter of washing out debris or 
stimulating the uterus to contraction in postpartum haemorrhage 
normal saline solution (116'' to 118° F.) is best. The same apjfiies 
after ordinary curettage for non-puerperal conditions, only the 
temperature of the water need not l)e higher than 112° F. But if 
the douche is employed as a germmde in puerperal infection of the 
uterus then an antiseptic solution must be used, and if it is to be of 
any service it must be fairly strong. Although it may be argued that 
Dettol. tincture of iodine, or mercurochrome in weak solution is 
better than normal saline solution, it is very doubtful if anfiseptic 
douches are of much value ; indeed, it is jnaintained by some that 
they arc really injurious. As pointed out elsewhere, we ])refer other 
remedies to intrauterine douching with strong antisepti(js in infections 
of the uterine cavity (vide ]>. 652). 

OTHER (X)MRLI(ATIONS FOLLOWlNt^ BIRTH OF CHILD 

Inversion of the Uterus. — This accident occurring immediately or 
shortly after the birth of the child is termed “ acute inversion." The 
other form, known as* “ chronic inversion." which may result from 
an aciite inversion left unrecognised, or from a submucous fibroid 
which has been forced out through the cervix, is (considered in the 
gynaecological section (p. 862). 

Varieties axd Frequency. — Three degrees of inversion are 
generally described : (1) where there is only a slight inversion, the 
fundus reaching to the internal os ; (2) where the whole body of the 
uterus is inverted up to the internal os ; (3) where the uterus and 
cervix are completely inverted (Fig. 234). It is jirobable that a 
considerable number of the first variety occur without being recognised, 
the inversion righting itself by active uterine contractions. The 
accident occurs very rarely. Some writena place the frequency at 1 
in 30,000, others at 1 in 100,000 deliveries ; in point of fact, we 
have no means by which an accurate estimate can be made. 
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^Etiology. — Inversion of the uterus may be brought about by a 
localised atony, more particularly of the placental site, along with 
active contractions of the rest of the uterus. Usually, however, in 
addition to a localised or general atony of the body, there must occur : 
(a) increased intra-abdominal pressure from coughing, sneezing or 
straining ; or (6) pressure from above by the hand of the doctor or 
nurse ; or (c) dragging on the cord from below. 

In most instances the inversion occurs spontaneously from increased 
abdominal pressure, coming on quite suddenly during a fit of coughing, 
sneezing or straining. Undoubtedly, however, the too energetic 
employment of ( Veda’s manoeuvre for expressing the placenta, where 



Kio. 234. — liivcrHioii of Uterus and Vagiiiu. Tl\o figure to the left shoM-s 
apiiearance of Inversion from above; that to the right, a Complete Inversion 
of Uterus and Vagina with Placenta still attached. There is a figure on 
y)age 863 whic*h shoMs a chronic inversion. 


nurse or doctor have attempted to do this while the uterus is in a 
state of atony, accounts for some of the cases ; whilst in a few, traction 
on the cord is undoubtedly responsible. All writers stress the fact 
that in a large proportion of cases the pla(;enta. is situated right over 
the fundus as in accom])anying-right hand figure. 

Symptoms and Diagnosis. — As a rule, the symptoms of this 
accident are very pronounced. Generally there is a feeUng of some- 
thing coming down, quickly followed by less or more jironounced 
collapse from shock. Hsomorrhage may not be a prominent feature 
— this applies, at least, to those cases vhere inversion is complete. 
Where inversion is of a slighter degree, and the fundus does not come 
beyond the os externum, only pain and hseinorrhage may be present. 

In a few cases the symptoms are so slight that days and sometimes 
even weeks may pass before it is recognised. To such cases as already 
stated the term ‘‘ chronic ” inversion is applied. 

The condition which simulates inversion of the uterus is a sub- 
mucous myoma projecting through the os ; but in such a case the 
enlarged uterus can be felt above the pubes, while with inversion 
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careful bimanual examination will reveal a depression over the fundus. 
Even with slight inversion this depression can be felt. If the fingers 
are passed into the vagina, the inverted body of the uterus can be 
felt, and above and encircling it the ring of the convex. 

Prognosis. — The prognosis of inversion of the uterus is very much 
better to-day than in former times, for it is less likely to be overlooked 
and sepsis is less likely to follow. Still, the number of fatalities is 
not inconsiderable. 

Treatment. — The reduction of an acutely inverted uterus is 
usually accomplished without much difficulty. It is commonly 
recommended to replace by taxis first the part that became last 
inverted, very much in the manner recommended by surgeons for the 
reduction of a hernia. In cases where the whole uterus is infected 
this is seldom difficult ; but if the “ retraction ring ” is firmly con- 
tracted while the inveited cervix and lower uterine segment can be 
reduced, there may be difficulty in pushing the body through the ring. 
It is important to remember that it is generally the retraction ring that 
prevents reduction, not the cervix, which is flaccid after delivery. 
The employment of force is dangerous, as the thinned-out and non- 
resistant lower segment may be torn. The vaginal vault has also been 
torn in some instances. Amyl nitrite, so useful, as has been pointed out, 
in overcoming the spasm in “ hour-glass contraction,'’ may be employed 
in this condition also, provided shock is not pronounced {vide p. 558). 

If the patient is in a condition of shock, attempts at reposition should 
be delayed till the. symptoms of shock huve passed. 

Anaesthesia facilitates the carrying out of these manipulations. 
After replacement, and especially if chloroform has been freely given, 
there is a distinct danger of postpartum haemorrhage. This can be 
controlled by pituitary extract and a hot intrauterine douche, which 
should always be given after rei)lacement. 

In not a few cases the uterus has become inverted with the placenta 
still adherent (Fig. 234). In such an event it is generally recommended 
to attempt replacement with the placenta still attached, as this gives 
a certain degree of protection to the uterus — having replaced the 
fundus the placenta should be manually removed. 

Where reduction fails, various methods of treatment have been 
advocated. To-day many obstetricians recommend immediate 
abdominal section— in this type of acute inversion replacement from 
the abdomen is generally easy. Others prefer less radical measures 
as in some instances spontaneous rectification occurs. We have seen 
how frequently a retroverted gravid uterus spontaneously rights itself 
(p. 287). — Occasionally the inverted uterus does likewise if hot vaginal 
douches are given twice daily, and subsequent attempts made at 
replacement. In this class of case, after the lapse of ten days or so, 
special repositories, such as Aveling’s, may be employed ; it is of 
great advantage to select a cup to suit the size of the uterus (p. 864). 
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In commenting upon immediate abdominal section versus a more 
conservative procedure, we would advise the decision being based on 
the degree of shook present. 

Air Embolism. — Entrance of air into the uterine sinuses and thence 
to heart and vessels of the lungs has been described by a number of 
writers. It is well to remember, however, that certain gas-producing 
organisms may have accounted for the air bubbles discovered at a 
post-mortem examination in some of the cases recorded. But even 
although we admit such a possible error, examples of air embolism 
do undoubtedly occur. It has been claimed that the left lateral 
position predisposes to this accident. The condition is associated 
with exactly similar symptoms to those present in pulmonary 
embolism and thrombosis, described later as a compUcation of the 
puerperium (p. 663). 

Obstetric Shock. — The subject of shock is much discussed at the 
present time, but as regards its aetiology there are still differences 
of opinion. All are aware that surgical shock is favoured by previous 
fatigue, prolongation of operation, loss of blood, and prolonged 
anaesthesia, more especially chloroform anaesthesia. But the exact 
manner in which the nervous system is affected and primarily 
contributes to shock is still under discussion. 

As regards obstetric shock — namely, the shock following a parturi- 
tion — we find it not uncommon, after extremely difficult and prolonged 
labours and where there has been a considerable loss of blood. 

Certain operative procedures definitely predispose to its occurrence — 
e.g. forcibly dilating the cervix prior to extraction, dragging the child 
through the cervix with forceps, bringing down the extended limbs 
in breech presentations, version in cases where the liquor amnii has 
drained away for some considerable time, manual removal of the 
placenta after a prolonged labour, and rough and unintelligent 
attempts to expel the placenta. Undoubtedly, also, certain conditions 
of the patient prior to delivery are causative factors. It is more prone 
to occur in women who have lost large quantities of blood during 
pregnancy or early in labour from placenta praevia or accidental 
haemorrhage ; in women who are generally debilitated and anaemic, 
and in women the subjects of toxaemia from whatever cause, it 
must also be remembered that any operative interference in which 
serious injuries have been inflicted on the parturient canal, especially 
severe laceration of the cervix and uterus, apart altogether from the 
loss of blood which may be associated with them, distinctly favour 
the occurrence of shock. We would stress the unfavourable influence 
exerted by a progressive acidosis. When this occurs to a marked degree 
in the course of labour, conditions are very favourable for the occurrence 
of shock. It is obvious, therefore, why an amesthetic such as chloroform 
is dangerous under certain conditions (p. 413). We would stress 
particularly the dangers of repeated chloroform aiijesthesia. 
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Occasionally y however, exami>les of shock occur where the parturition 
has not been severe and there has been no obvious cause for the occur- 
rence. Such are probably examples of the neurogenetic as distinguished 
from the traumatic type of shock. Fear, dread of pain, or pronounced 
sensitiveness to pain tend to induce shock. It is of enormous 
advantage, therefore, if patients presenting such symptoms are given 
morphia and scopolamine during labour. 

Teeatment. — The treatment of shock is (a) Preventive ; (6) Active. 
Under Preventive Treatment are included : (1) Approved management 
of labour so that exhaustion is reduced to a minimum and every 
possible means taken to prevent infection. This is secured by plentiful 
supplies of fluids containing starch and sugar during labour ; removal of 
all fear, as referred to above ; and employment of strict antiseptic 
precautions. (2) If operative measures have to be employed to effect 
delivery, reflexes from vagina and especially from pelvic floor should 
be removed by local and/or general anaesthetic. (11) If a general anaes- 
thetic is employed, discretion must be exercised in the selection of the 
anaesthetic — particularly dangerous is the employment of repeated. 
chloroform anaesthesia, and the use of this drug is contraindicated 
should any toxaemic condition be present. (4) Lastly, it is most 
important that the patient be surrounded by blankets with a hot- 
water bottle at lier side. One must never forget that the parturient 
loses heat and a great deal of fluid during labour. 

Active Treatment. — Restoratives should be administered. Those 
usually given are digitalin, gr. J,,, ; strychnine, gr. ; and pituitrin, 

1 c.c. The (jomponent of the latter extract — viz., pitressin — which 
raises blood-pressure, is particularly indicated. Intravenous saline 
with bicarbonate of soda to the volume of 1 pint with 10 per cent, 
glucose ought to be given at once ; this is an especially valuable 
procedure even if a blood transfusion is contemplated, because time 
is given in which to procure a suitable donor. We would particularh' 
stress this simple procedure, which can be employed by any family 
practitioner in the humblest home. Blood transfusion should be 
proceeded with as soon as possible in cases in which hamorrhage has 
been pronouncjed, but not in cases in which there has been little 
haemorrhage. It is doubtful if blood transfusion is suitable for pure 
shock apart from haemorrhage -6/oor/ serum is much better. 

Raising the foot of the bed in ,such cases should be regarded as a 
temporary measure in cases of great gravity ; the patient has usually 
had a protracted labour ending in a difficult instrumental delivery, 
and the danger of infective material accumulating in the uterus is 
considerable. Quiet, warmth, electric cages, and transfusion of blood 
serum are the all-important details in combating shock. If. however, 
a large amount of blood has been lost, a transfusion of whole blood 
is indicated. 



(mPTER XXXIII 


HiEMORBHAGES IN THE LATER MONTHS OF PREGNANCY 
OR DURING LABOUR 

Placenta Prsevia (Unavoidable. Hajmorrhage) — Hasniorrhage from a 
normally situated Placenta (Accidental Hsmorrhage) — Other Conditions 
associated with Hemorrhage in the later months. 

T he two all-important hemorrhages of the later months of 
pregnancy are : — 

1. Placenta previa — unavoidable hemorrhage. 

11. Hemorrhage from a normally situated ])lacenta — acci- 
dental hemorrhage or ablatio placente. 

1. PLACENTA PIl^Vl A- -UNAVOIDABLE HEMORRHAGE 

Ry placenta previa is meant the implantation of the placenta over 
the lower uterine segment (isthmus, p. 21), so that it completely 
covers the os internum or complete : reaches down to the 



C'cnt-ral. Marginal. Lateral, 

Fig. 23 o. — Vanotivs of Placenta Pran;ia 


margin of the internal os — partuil or tnargmil : or dips into the lower 
uterine segment — lateral. The illustrations explain these varieties 
(Kg. 236). In about 20 per cent, of cases the attachment is complete 
or central. The haemorrhage which results from this low implantation 
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OiX(isioimlly, however, examples of shock occur where the parturition 
has not been severe and there has teen no obvious cause for the occur- 
rence. Such are probably examples of the neurogenetic as distinguished 
from the traumatic type of shock. Fear, dread of pain, or pronounced 
sensitiveness to pain tend to induce shock. It is of enormous 
advantage, therefore, if patients presenting such symptoms are given 
morphia and scopolamine during labour. 

Teeatment. — The treatment of shock is (a) Preventive ; (6) Active. 
Under Preventive Treatment are included : (1) Approved management 
of labour so that exhaustion is reduced to a minimum and every 
possible means taken to prevent infection. This is secured by plentiful 
supplies of fluids containing starch and sugar during labour ; removal of 
all fear, as referred to above ; and employment of strict antiseptic 
precautions. (2) If operative measures have to be employed to effect 
delivery, reflexes from vagina and especially from pelvic floor should 
be removed by local and/or general anaesthetic. (3) If a general anaes- 
thetic is employed, discretion must be exercased in the selection of the 
anaesthetic — particularly dangerous is the employment of repeated 
chloroform anaesthesia, and the use of this drug is contraindicated 
should any toxaemio condition be ])resent. (4) Lastly, it is most 
important that the })atient be surrounded by blankets with a hot- 
water bottle at her side. One must never forget that the parturient 
loses heat and a great deal of fluid during labour. 

Active Treatment. — Restoratives should be administered. Those 
usually given are digitalin, gr. ; strychnine, gr. ; and pituitrin, 

1 c.c. The component of the latter extract — viz., pitressin — rwhich 
raises blood-pressure, is particularly indicated. Intravenous saline 
with bicarbonate of soda to the volume of 1 pint with 10 per cent, 
glucose ought to be given at once ; this is an especially valuable 
procedure even if a blood transfusion is contemplated, because time 
is given in which to procure a suitable donor. We would particularly 
stress this simple procedure, which can be employed by any family 
practitioner in the humblest home. Blood transfusion should be 
proceeded with as soon as possible in cases in which hajmorrhage has 
been pronounced, but not in cases in which there has been little 
haemorrhage. It is doubtful if blood transfusion is suitable for pitre 
shock apart from hiemonhage- blood serum is much better. 

Raising the foot of the bed in such cases should be regarded as a 
temporary measure in cases of great gravity ; the patient has usually 
had a protracted labour ending in a difficult instrumental delivery, 
and the danger of infective material accumulating in the uterus is 
considerable. Quiet, warmth, electric cages, and transfusion of blood 
serum are the all-important details in combating shock. If, however, 
a large amount of blood has been lost, a transfusion of whole blood 
is indicated. 
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HEMORRHAGES IN THE LATER MONTHS OF PREGNANCY 
OR DURING LABOUR 

Placenta Pra;via (Unavoidable. Hfiemorrhage) — Hajmorrhage from a 
normally aituated Placenta (Accidental Haemorrhage) — Other Oonditions 
associated with Hemorrhage in the later months. 

T he two all-important hamiorrhages of the later months of 
pregnancy are : - 

1. Placenta prmvia — ^unavoidable haemorrhage. 

11. Haemorrhage from a normally situated placenta- acci- 
dental haemorrhage or ablatio placentae. 

J. PLAl’ENTA PR^AHA— UNAVOIDABLE HJCMORRHAGE 

By placenta praevia is meant the imi)lantation of the placenta over 
the lower uterine .segment (isthmus, p. 21), so that it completely 
covers the os internum — reniral or complete ; reaches down to the 



(Vntral. Marginal. Lateral. 

Kh;. 235. — Varieties of Placenta Praevyi 


margin of the internal os — jMrtml or tmrginal ; or dips into the lower 
uterine segment — lateral. The illustrations explain these varieties 
(Fig. 235). In about 20 per cent, of cases the attachment is complete 
or central. The haemorrhage which results from this low implantation 

m 
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is designated ‘‘ unavoidable haemorrhage.” The term was suggested 
by Rigby to distinguish it from the other form of antepartum 
haemorrhage or “accidental haemorrhage,” which we shall consider 
later. 

Etiology. — Placenta praevia results from implantation of the zygote 
on, or in the immediate neighbourhood of, the isthmus in most 
instances. There is, however, another and very much rarer mode 
of origin in which, with a relatively low implantation of zygote 
in the corpus uteri, the decidua capsularis takes on placental 
formation, and the flap of placenta developed from it comes to 
extend into the isthmus and becomes attached to the mucosa of 
that area. This particular mode of origin was described by Hofmeier 
many years ago. 

Several conditions favour the occurrence of placenta praevia. Large 
diffuse placental formation, such as occurs in placenta membranacea, 
favours it, although this abnormal development may be the result 
of the faulty implantation. It is more common in plural pregnancy. 
Chronic subinvolution is also commonly stated to be a predisposing 
factor — that the condition is more common in multigravidae than in 
primigravidae is cited in support of this contention. When, however, 
one recollects that somewhere about 18 per cent, of the examples of 
placenta praevia occur in prirnigravida, it will be realised that the 
factor of multi parity as a cause has been overstressed. 

These remarks regarding the origin of placenta praevia do not 
take into consideration local conditions of endometrium, and/or the 
stage of trophoblastic develof)ment of zygote when it reac^hes the 
uterus. It is conceivable that Tinder certain circumstances the fertilised 
ovum may not have attained a stage of development suitable for 
embedding until it reaches the lower pole or isthmus — in other words, 
gets caught up just as it is escaping. Or, on the other hand, there may 
be little folds of mucosa specially well develojied for receipt of the 
zygote at the lower pole or even in the isthmus. 

It is interesting to note that haemorrhage, which is the most striking 
symptom of the condition, occurs, in the first instance, most commonly 
about the thirtieth week, when the lower uterine segment begins to 
develop (from the isthmus, as we have seen on ]). This develop- 

ment of the lower uterine segment undoubtedly disturbs a low placental 
attachment. In normal pregnancy, with the placenta in its ordinary 
situation, the lower pole of the gestation sac is relatively loosely 
attached to the isthmal area, thus giving free play to the gestation 
sac to expand undisturbed. In placenta praevia, on the other hand, 
the lower pole is anchored and development of the lower segment 
disturbs the placental attachment. In not a few instances, however, 
even of the most extreme examples of placenta praevia (central variety), 
haemorrhage may be entirely absent until the last few days of pregnancy 
or until labour actually starts. 
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The haemorrhage comes from the placental site ; very little comes 
from the placenta itself. Sometimes the bulk of the haemorrhage 
comes from a single large sinus. Very occasionally severe bleeding 
(foetal) may result from rupture of the circular sinus of the placenta 
or from a vessel of a velamentous cord insertion — in such cases the 
child may bleed to death (p. 503). 

In some cases of the central variety the placenta has been 
driven out in front of the child in the course of labour. 

Symptoms. — Haemorrhage, the outstanding symptom of placenta 
praevia, comes on very often quite suddenly, when the patient is at 
rest in bed. Generally the first haemorrhage is slight — on the other 
hand, it may be profuse. At irregular intervals haemorrhages recur 
of varying severity. In 30 to 40 per cent, of cases one or more 
“ warning ” haemorrhages occur before the severe haemorrhage. The 
tendency is for each recurring haemorrhage to be more severe. 

Table showing Onset of Fibst Haemorrhage in a Series of 279 
Cases of Placenta Prjevia in which Date of First Haemorrhage 
WAS NOTED (Glasgow Royal Maternity Hospital). 


Works. 

Totals. 

Central. 

1 

Partial.^ ' 

20-2r> .... 

8 


8 

26.:U) . . , . 

18 

3 

15 

30-35 .... 

99 

18 

81 

.... 

42 

10 

82 

87 . 

24 

8 

21 

8H . 

28 

0 

17 

89 .... 

18 

2 

10 

•10 . 

52 

10 

42 

Totals 

279 

’>'1 

227 


1 This iiKihides the marginal and lateral varieties. 


Pain is not a symptom of placenta praevia, but when any blood -clot 
is retained in the cervix or vagina the patient may complain of a 
certain amount of uneasiness in the lower abdomen. 

The general disturbances associated with this haemorrhage depend 
upon the amount of blood lost and the extent to which the individual 
stands loss of blood. Where the haemorrhage is profuse, pallor, small 
rapid pulse, cold clammy sweats, accelerated respiration, convulsions 
and even death may follow. 

This is the ordinary course of placenta praevia, but probably many 
cases terminate as abortions in the early weeks of pregnancy (p. 322). 

Diagnosis. — Placenta praevia is not diificult to diagnose if the finger 
can be passed through the cervix, and this is generally possible if there 
has been much bleeding and the patient is a multigravida. If, 
however, the bleeding has been slight or the patient is a primigravida 
the cervix is usually found so tightly closed that the finger cannot 
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l)e iiiHerted into the cervical canal ; therefore an early diagnosis is 
often difficult. We stress this point because the loose statement is 
often made that the finger can generally be passed through the 
cervix — there are, at the lowest computation, 110 per cent, of cases 
in which the cervix is closed at the time of the first bleeding. 

Let us take first the cases in which the finger can be passed into the 
c^ervix and the lower pole of the uterus can be explored. Here the 
placenta can be readily felt, provided it is situated centrally or 
marginally. It may be difficult to feel, however, in the lateral variety, 
for the finger has to be pushed well into the cavity, and even then 
only the margin of the placenta may be within reach. Blood-clot 
from an accidental haemorrhage is almost the only condition which 
can be mistaken for })lacental tissue. The former, however, is soft, 
smooth, and breaks up under pressure of the finger, while the placenta 
feels firm and rough. Cases of hydatid if orni mole are encountered in 
which the ragged mass felt through the cervix very closely resembles 
placental tissue ; but they come under notice early in pregnancy and 
present other features characteristic of the condition (p. 303). The 
roughened surface of an intrarervical carcinoma or a fibroid polypus 
may also msemble the margin of the placenta. 

There is, therefore, it will be observed, seldom any difficulty in the 
diagnosis of placenta |)raevia if the forefinger can be passed through 
the (cervical canal. The greatest gentleness must be exercised in 
making this examination : it has haj)})encd many times that the 
digital exploration has starter I a brisk bleeding diflicult to control. 
The family practitioner, in a case of haemorrhage in pregnancy, should 
desist from making a vaginal examination and give instruction that the 
patient be transferred immediately to an institution. Time and time 
again there are admitted to hospital cases in which the sequence of 
events is as described — slight haemorrhage, digital examination, severe 
hamiorrhage. 

lu cases in which ihe cervix is closed an exa(^t diagnosis is not so 
simple : nevertheless, if all known methods of examination are 
em})loyed it is generally ])ossible to distinguish between jfiacenta 
})rievia and accidental hteniorrhage. On occasions one is able by 
abdominal palpation to locate a placenta situated low on the antero- 
lateral wall b^' noting that the ]>resenting head can be easily defined 
on the one side, but only obscurely on the other — as if one were 
palpating through a doughy tissue. In the case of breech presentation 
it is more difficult because the breech is much softer. 

Other features suggestive of placenta praevia are relatively high posi- 
tion of the ])resenting j)art, and greatest intensity of fetal heart sounds 
relatively high with the presentation cranial. Little, if any, importance 
should be attached to a uterine souffle low in the iliac fossa. 

Turning now to the vaginal examination, fullness in one or both 
fornices, absence of ballottcment, and difficulty in feeling the presenting 
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part are features occasionally noted, especially if the patient is a 
inultigravida. 

The presence of albuminuria and a high blood-pressure — valuable 
pointers to accidental haemorrhage in many instances — do not preclude 
placenta praevia. Undue importance, therefore, should not be attached 
to the presence or absence of albuminuria and a heightened blood- 
pressure in the differential diagnosis of placenta praevia and accidental 
haemorrhage (p. 585). 

The more exact method of diagnosis by means of radiography is 
referred to in Chapter LX. It is there pointed out that by injecting 
certain substances into the amniotic cavity (amniography) a “ filling 
defect ” marking the placental site can be recognised. The objection 



Fig. 230. — Rupture in Membranes relative to situation of 
Placenta. The right-hand figure illustrat/es whore rupture in 
membranes would be in lateral placenta prsevia. 


raised to this method of examination is that the injected material is 
liable to bring on labour — but is this such a disaster under the 
circumstances ? 

There is a great future for amniography ” in cases of haemorrhage 
in the later weeks, where an exact diagnosis is not possible by ordinary 
methods. 

Before leaving the question of diagnosis there is another point 
worthy of mention. Examination of the placenta and membranes after 
delivery reveals in placenta jiracvia the hole in the bag of membranes 
in the immediate neighbourhood of the placenta ; whereas in accidental 
hiemorrhage with a normally situated placenta, the hole in the mem- 
branes is some distance from the placenta (Fig. 236). Thus any doubt 
is removed as regards what the condition has been. 

In concluding tliis section, we would impress upon our readers the 
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necessity of excluding any coexisting abnormality, such as pelvic 
disproportion, faulty position of foetus, malformation of child (4 to 5 
per cent.). The point here is that the presence of any coexisting 
abnormality may influence the operator in deciding for or against a 
particular treatment. 

Prognosis for Mother and Child. — Placenta praevia is responsible for 
somewhere about 5 per cent, of the total fatalities due to pregnancy, 
childbirth and the puerperal state (p. 756). 

The causes of death are : (a) haemorrhage ; (6) sepsis ; (c) shocks 
rupture of uterus, pulmonary embolism. 

Causes of death are approximately as under : — 

Htemorrhago . . . . . 55 to 60 per cent. 

Sepsis . . . . . . 20 „ 30 „ 

Shock, rupture of uterus, embolism, etc. . 10 15 „ 

Obviously, therefore, it is of paramount importance that patients 
should be transferred to an institution prior to the severe haemorrhage — 
admittedly impossible if the first haemorrhage is extremely severe. 
Further, treatment should aim at reducing the chances of injury and 
infection to the minimum. The latter — viz., the risk of infection — 
must always be great and is extremely difficult to prevent because 
of the situation of the placental site. The others — severe injury to 
cervix and lower segment — can be prevented if forcible methods of 
extraction are not employed. 

Apart from mortality, the morbidity rate is veiy high (30 to 50 
per cent.) ; prolonged pyrexia, cellulitis, phlegmasia alba dolens, 
profound anaemia, and general debility are common sequelae. 

Stillbirths and neonatal deaths are and must always be high because 
of the relative frequency of prematurity and malnutrition. Further- 
more, malformations of foetus are present in about 4 to 5 per cent. 
We shall refer to the foetal death-rates in connection with the different 
methods of treatment employed for this condition later (p. 756). 

The prognosis for mother and child is influenced by the following 
factors — the factors which influence maternal and foetal mortality in 
all obstetric o[)erations : (a) character of antenatal supervision ; 

(b) variety of placenta praevia ; (c) condition of patient when first seen ; 
(d) method of treatment employed : (e) manner in which the treatment 
is carried out ; (/) place where treatment is carried out. 

Treatment. — Palliative Treatment.— Before discussing active 
treatment a pronouncement is ilecessary regarding this very impor- 
tant question — is it advisable that pregnancy should be allowed 
to continue if placenta praevia is suspected ? In other w ords, is 
one justified in temporising with a case of placenta praevia ? 
One is only justified in doing so if the patient is placed in a 
hospital or nursing home, where skilled aid is available at any 
moment, as one never can tell when haemorrhage may recur and 
Itow severe it may be. Even in an institution expectancy should 
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only be employed if the cervix is closed*— never if the cervix is 
patent and the placenta can be felt. 

Active Treatment. — Every patient suffering from antepartum 
haemorrhage should be immediately placed in an institution if this 
is possible, and her condition does not contraindicate her removal. In 
populous areas institutional accommodation is at hand, but in outlying 
country districts the risks of transport may outweigh the risks of 
domiciliary treatment {vide Footnote, p. 556). 

Opinion regarding the treatment of placenta praevia has changed 



been pressed into cervix against placenta, and the forniccs 
and vaginal canal have boon tiglitly packed. 

greatly in recent years. No longer has (Jaesarean section to be justified, 
it lias come to be accepted as the treatment of choice for grave cases. 
Let us discuss in the first instance the alternative treatments which 
may be employed in a large number of instances in which Caesarean 
section is not necessary. 

These alternative treatments include the following : (1) vaginal 
plug or tamponade ; (2) rupture of membranes ; (3) rupture of mem- 
branes and emj)loyment of Willett’s forceps ; , (4) bipolar version ; 
(5) metreurynter. 

Vagiyial Plug or Tampon . — The great objection to this method 
of treatment is the danger of conveying infection to the lower part 
of the uterus, as, in placenta praevia, the widely dilated vessels, the 
rej>eated haemorrhages and the presence of blood-clot render it 
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peculiarly susceptible to infection. Statistics show that where vagina, 
plugging has been employed, somewhere about 30 per cent, of cases 
develop infection, as indicated by pyrexia in the puerperium. Generally 
it is of a minor degree, but not infrequently it is grave and proves 
fatal. In great part it can be prevented by thorough preparation and 
disinfection of vulva and vagina prior to plugging — this is feasible in 
an institution but extremely difficult in domiciliarj^ practice. 

To carry it out satisfactorily the patient should be anaesthetised, 
brought to the edge of the bed, and placed in the lithotomy position. 
The pubes should be shaved and the external genitalia and vagina 
thoroughly disinfected. After such preparations the vaginal wall 
should be retracted with a vaginal retractor, and gauze (preferably) 
or pledgets of cotton-wool carried up into the cervix and tightly 
packed into the fomices and vagina (Fig. 237). To place the gauze 
into the cervix the operator should steady the cervix by exerting 
slight traction on it with a volsella. 

Ineffective 'packing is worse than useless — it in no way controls 
the bleeding and adds to the risk of infection. On the other hand, 
thorough packing, as described, completely controls the bleeding. The 
membranes should not be ruptured before packing — the placenta and 
membranes at its edge are very tough and are an excellent point 
d'appui for the packing. Packing is seldom advisa})le in lateral placenta 
praevia and very seldom indeed necessary in the marginal variety — 
rupture of membranes or version depending on circumstances are the 
procedures which should be followed. 

The general practitioner in an outlying part of the country may 
on occasions have no alternative but to pack the vagina — e,g. if blood 
is pouring from the vagina, if the cervix is only slightly dilated (if 
sufficiently dilated he should perform external version and bring down 
a foot), and if the patient has had a previous haemorrhage. On the other 
hand, if the cervix is closed and this is the first haemorrhage, he need 
not pack, because the haemorrhage will cease almost certainly — he 
should administer to her small doses of morphia, keep her in bed for 
a few days and then have her transferred to hospital. 

Almost never is it necessary or advisable to pack a patient in 
hospital. If she is admitted in a collapsed condition from loss of 
blood she should be kept at absolute rest and a blood transfusion 
given. When she has recovered she should be anaesthetised with gas 
and oxygen and prepared for either abdominal (t'a^sarean section) or 
vaginal delivery — then she should be examined and a decision made 
as regards the best procedure in the circumstances. 

Rupture of Membranes. — This simple procedure should be employed 
in the lateral variety. It may also be employed in the marginal variety 
provided only a small margin of placenta projects over the os uteri. 
A sharp-pointed instrument should be employed ; because, the mem- 
branes being tough at the margin of the placenta, a blunt-pointed 
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instrument might dislodge more of the placenta. After the membranes 
are punctured it is advisable to gently push up the presenting part 
a little and so allow a good quantity of liquor amnii to escape. As a 
result the presenting part comes well down on to the placenta. An 
abdominal binder extending above the fundus should be applied, but 
not too tightly at first. Should the bleeding not be completely arrested, 
Willett's forceps (Fig. 238) should be employed. The forceps is passed 
through the os and the scalp of the child’s head grasped. A roll of 
gauze or a bandage is passed through the handles of the instrument, 
the ends brought over the foot of the bed and a weight of one to two 
pounds attached to the gauze. This maintains the head pressed 
against the placenta. If the breech is the presenting part a foot should 
be brought down provided it can be done easily. 

Rupture of membranes gives most satisfactory results as regards 
the mother, but it is associated with a foetal mortality rate of 20 to 



30 per cent. — the rate is slightly higher if Willett’s forceps is employed ; 
and it is higher if a foot is brought down in a breech presentation. 

Version. — The procedure was recommended by Ambroise Pare 
nearly three hundred years ago and was universally employed by 
ol)stetricians before Caesarean section came into favour. It still is 
the sheet-anchor of the general practitioner faced with a grave case 
of placenta prcevia. With the child’s leg pulled down and its buttock 
ju-essing on the placenta (Fig. 239) the haemorrhage is completely 
under control. We would strongly recommend external (p. 695) rather 
than intenml version, because if the former is chosen the placental 
site is not disturbed and the risks of infection are diminished. These 
external manipulations are generally successful, because in most 
instances pregnancy has not yet reached term, and the child being 
small, and the presenting part not engaged, it can be readily turned. 
Besides, the placenta situated in the lower part of the uterus makes 
the uterus more globular. Having turned the child by external version, 
the foot can be brought down through or alongside the placenta and 
through the cervix easily, even where the cervix is only slightly dilated. 
Here, again, the placenta or membranes should be ruptured by a 
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sharp instrument — not by the fingers, which might detach more 
placenta. Often the foot comes down itself when the membranes 
are' ruptured and can be grasped with two fingers, or with volsella. 
The great object is to disturb the placental attachment as little as possible. 

After version it is very important that the delivery should not 
be hastened. Many children are lost by indiscriminate traction on 
the limb and hastening the delivery through the imperfectly dilated 
cervix. Furthermore, one must bear in mind that the cervix and lower 
segment are very easily torn in the circumstances. 

Taking large series of cases the results from this treatment are 
approximately 4 to 8 per cent, maternal mortality and 60 to 70 j)er 
cent, foetal mortality. If the greatest possible care is taken and the 



(leliv^ery of the child not unduly hastened by dragging on its limbs, 
maternal mortality can be reduced to 2 to 4 f)er cent. : but the fietat 
mortality is and will always be liigh — ^never below 50 to 60 per cent. 
It is for this reason, viz., the high fcetal death-rate, that so many 
obstetricians have turned to Ctesarean section in recent years. 

Metreurynter . — On page opposite is shown the metreurynter (diam- 
petier de Ribes’ bag) inserted and com])reH8ing the jdacenta. The 
advantage claimed for this method' of treatment is that it lessens fcetal 
mortality. Tf employed, the membranes must be ruptured before the 
metreurynter is inserted (p. 742). When the bag has been forced out 
of the cervix the os is fully dilated. If the head presents, forceps 
should be applied and the child extracted ; and if the presenting part 
is a breech, a limb should be brought down. It is not a method of 
treatment favoured in this country, but it is employed in some clinics 
of the Continent and the United States of America. 
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C cesarean Section, — In recent years the much more radical procedure 
of ('aesarean section has been advocated — largely on the grounds that 
with this operation the maternal mortality is not increased, indeed 
is slightly lessened, and the foetal mortality is small (6 to 10 per cent.). 

The opponents of ("aesarean section bring forward the arguments 
that excellent results are secured if the ordinary methods are employed 
by experienced obstetricians operating under favourable conditions ; 
that the operation is not suited to domestic practice ; that it is too 
radical an operation for the condition. As regards the first, we admit 
that good results may be secured by ordinary methods in respect to 



the mother, but not in respect to the child. As regards the second, 
wc believe that this and many other obstetrical complications should 
not be dealt wilh as in the past in the patient's own honie^ but should 
be tieated in a nursing home or hospital. No individual with acute 
apjiendicitis is treated in his or her own home unless in very special 
circaimstanc-es. Why should it be otherwise with this grave complica- 
tion ( Lastly, as regards the third argument — tl]iat the operation is 
too radical for this condition — we have now figures of astounding 
excellence for (^aesarean section in this and other countries. Long 
series (100 to 150 cases) without a single maternal death and, further- 
more, by no other method can one secure so low a fa^tal death rate as 
by Caesarean section (inde p. 730). 
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Blood or saline transfusion and Caasarean section have altered the 
outlook in this most grave complication. Caesarean section is now 
the operation of choice for central placenta praevia, just as simple 
rupture of membranes is the operation of choice in the lateral variety ; 
while for the marginal type sometimes the former sometimes the latter 
treatment should be selected. 

Special Complications associated with Placenta Prsevia. — We 

would mention first retention of the placenta. In all except the 
lateral variety the placenta is liable to be retained, partly because of 
uterine inertia but also because part of it is so often adherent. Manual 
removal is therefore necessary in many instances, which obviously in 
the circumstances adds to the danger of infection and shock. Again, 
the local and general condition of the patient favours postpartum 
haemorrhage, which in the circumstances is very difficult to control. 
In a fair number of patients this postpartum haemorrhage is the last 
straw in causing death— hence the importance of blood transfusion. 
Mention must also be made of two later complications in the 
puerperium, viz., phlebitis and persistent anaemia. Neither can be said 
to be preventable, although both are less likely to occur if the delivery 
is well managed and a blood transfusion is administered. 

Anaemia if it persists should be treated by suitable diet and tonics 
containing iron and arsenic. Convalescence is always slow and should 
not be hurried unduly. 

II. HEMORRHAGE FROM A NORMALLY SITUATED 
PLACENTA — ACCIDENTAL HEMORRHAGE OR ABLATIO 

PLA(ENTE 

By accidental haemorrhage is meant haemorrhage occurring in the 
later weeks of pregnancy, from partial or complete detachment of a 
placenta situated above the level of the lower zone of uterus. The 
name “ accidental haemorrhage ” w^as given to this complication 
by Rigby to distinguish it from ‘‘ unavoidable haemorrhage,’’ the 
haemorrhage from placenta praevia which we have already considered. 

There are doubtless certain objections to these terms, especially 
‘‘ accidental haemorrhage,” for it might be understood as implying 
haemorrhage the result of an accident. A number of American authors 
use the term ablatio placentcp, for the condition, a term suggested by 
Holmes, of Chicago. It has never come into general use in this 
country, although much can be said for it (e.g. ablatio retinae). 

iEtiology. — Accidental haemorrhage is relatively rare in primi- 
gravidae. Its aetiology is still not quite fully understood, although such 
conditions as chronic inflammation of the uterus (metritis and endo- 
metritis), fright, injuries and diseases of the various systems (nervous, 
digestive and otherwise) favour its occurrence. In certain cases, then, 
the aetiology of this complication is similar to that of abortion. 
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In more recent years a number of writers have drawn attention to 
the fact that associated with this condition there are very frequently 
hflemorrhages into the wall of the uterus, albuminuria, and a raised 
blood -pressure. The view has therefore gradually come to be accepted 
that the condition is toxsemic. The haemorrhages into the uterine 
wall and placental site have been compared to those found in the 
kidney, liver and other organs in cases of toxaemia. 

If a uterus, removed post-mortem or during life by hysterectomy 
for concealed accidental haemorrhage, is examined it will be found 
that the muscle is extensively injured by large extravasations of 
blood which have separated and tom the muscle fibres. Such injuries 
are specially marked at the placental site. They affect the whole 
thickness of the wall, but are most pronounced underneath the 
peritoneum. In some instances the j)eritoneal surface has given wit> 
a free bleeding has occurred into the peritoneal cavity. Rupture of 
the uterus has also occurred in a few instances. Couvelaire termed 
the condition uterine apoplexy.” There has been much discussion 
in recent years as to whether the haemorrhages and necroses found 
are evidence of toxaemia and comparable to the haemorrhages occurring 
in i)re-eclamptic toxaemia or are the result of hypertension induced by 
the toxaemia. In point of fact, either may cause accidental haemorrhage. 

Possibly the toxaemic theory has been pushed too far, because in not 
a few cases (20 per cent, possibly) albumin is not found in the urine 
and the patient docs not show any other signs of toxaemia. Probably, 
therefore, while the great majority of cases result from toxaemia, a 
number of the minor examples of the complication are caused by the 
other disturbances already mentioned. In the “ concealed ” variety, 
the worst type, a large proportion of cases suffer from chronic 
nephritis and practically all from some grave form of toxaemia. 

In a few instances an injury has been the cause of placental detach- 
ment — e.g. fall or blow. The most striking example of injury as a 
cause is when the placenta becomes detached as a result of external 
version — e.g, conversion of breech into vertex position (p. 464 ). 
Detachment from traction on a short cord has been recorded — it must 
be an accident of the very greatest rarity. 

Varieties and Symptomatology. — ^Accidental haemorrhage is most 
commonly a complication of the last quarter of pregnancy. As 
witnessed clinically it may be divided into three varieties (Fig. 241 ) : 
( 1 ) apparent ; ( 2 ) concealed ; ( 3 ) partially concealed and apparent 
(mixed) ; and as each form is associated with variations in the 
symptoms we shall consider ea(;h separately. 

(1) Apparent . — In this variety blood comes away freely and is 
discharged from the cervix and vagina. Haemorrhage may come on 
quite suddenly or after some straining effort. The blood discharged 
may be bright red or, if retained in the lower part of the uterus, clotted 
and dark in colour. In many instances the first haemorrhage is 
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comparatively alight, and recurrent bleedings occur, as in placenta 
praevia. At other times, and generally if bleeding is very severe, 
labour soon follows the first haemorrhage. Associated with the 
haemorrhage, if it is severe, are faintness, sickness, evidences of 
anaemia, such as pallor, rapid pulse, etc. 

On examining the abdomen in this variety the uterus appears little 
altered in size, consistency or sensitiveness. On vaginal examination, 
if the os is dilated, the blood may be recognised issuing from the 
cervix, and blood-clot can be felt in the lower part of the uterine cavity — 
the condition, therefore, has to be distinguished from placenta praevia ; 
but this, as already described, is not difficult. 

(2) Concealed, — l^ndoubtedly examples of this variety are with few 
exceptions toxaemic in origin. Albuminuria and a high blood -pressure 



Fu;. 241. — \"{niotn*Hof Accidental Hamnon liam*. 


(chronic nephritis) are generally ])resent. Blood and blood-clot 
become pent up between jilacenta and uterine wall and practically 
none escapes from the uterus, although there may be sometimes a 
discharge of pale serosanguineous fluid. Here the patient is much 
more distressed, and is generally restless and may be eollaf)sed. v^^he 
may state that she “ felt something giving way," and she generally 
complains of severe pain over the uterus and as if that organ was 
“ going to burst.” If the uterus js palpated it will be found to be 
distended and tender and more globular in shape. These are the 
characteristic features of concealed accidental haunorrhage. 

On vaginal examination probably nothing can be felt, for the 
cervix is generally closed. This retained blood and blood-clot is pent 
up chiefly behind the placenta, although a certain i)roportion passes 
down between the membranes and uterine wall. 

The retroplacental bleeding and overdistension induce, naturally, 
symptoms characteristic of haemorrhage and shock, such as pallor. 
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faintness, small rapid pulse. The body may be suffused with a cold, 
clammy sweat. The collapse is out of all proportion to the loss of blood. 
It results from shock owing to undue uterine distension and the 
intramural haemorrhages already referred to. The condition is most 
serious. It is always associated with the death of the child and, 
in a large proportion of cases, with the death of the mother. 

(;i) Mixed. — As shown in the illustration (Fig. 241), the third form 
is where a certain amount of clot is retained behind the placenta and 
membranes but a })ortion comes away as free haemorrhage. The student 
may thiiik at first that this subdivision is unnecessary ; but it is 
extremely important that it should be presented as a separate variety 



Fi(}. 242. — Showing detached portion (erater-like area). Older 
jnfarctions (ease of chronic renal disease). 


because the condition may not be looked u])on as serious and the 
relative giavity of it may be judged by the blood escaping from the 
vagina. Ihe •HeriousnesH is in proportion to the de/jree of abdominal 

pain and collapse, not in proportion to the amount of blood lost. This is 
a matter of great importance. With this variety of accidental ha3mor- 
rhage there is a certain degree of uterine tenderness, sometimes located 
to a particular area, a moderate degree of distress and a rapid pulse. 
Hut it must be clcarh' understood that these sym])toms vary greatly 
in degree. 

By examining the ])lacenta and membranes ' after delivery, any 
doubt is removed as regards what the condition has been. The coty- 
ledons are flattened and in the concealed variety there may be a 
(‘rater-like depression (Fig. 242) on the maternal surface produced by 
the retroplacental hsematoma. 
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Prognosis. — ^The prognosis is very grave in the concealed variety ; 
foetal mortality is 100 per cent, and maternal mortality may be 30 to 
50 per cent. In the mixed form foetal mortality is still very high, 
but maternal mortality is much lower ; while in the external variety 
foetal mortality is still 40 to 50 per cent., maternal mortality should 
not exceed 2 to 3 per cent. The prognosis is influenced very much by 
the treatment employed and the experience and skill of the medical 
attendant. 

Treatment. — As regards treatment, there is one essential point of 
difference between accidental haemorrhage and placenta praevia. The 
outlook as regards the child in accidental hcemorrhage is hopeless in the 
worst cases ; ccmsequently the mother alone deserves consideration. The 
life of the foetus is really negligible except in the very slight cases 
of the external variety. We have seen that this is quite otherwise 
with placenta praevia, where, if the most radical treatment of Caesarean 
section is selected, very few children are lost, even in the gravest 
variety (central). 

Apparent Variety. — The treatment to be employed in this 
variety depends whether or not there are active uterine contrac- 
tions. If there are active uterine contractions the simplest and 
best treatment is to rupture the * membranes. Nothing else is 
necessary : the labour will progress without further haemorrhage, 
and occasionally, if the placental detachment has been slight, a 
living child will be secured. 

If there is no attempt at uterine activity, a treatment very often 
recommended is to plug the cervix and vagina very tightly, as shown in 
the illustration (p. 579). This having been done in the manner already 
described, a firm pad should be placed over the vulva and attached to 
the binder which is firmly aj)plied round the abdomen. The rationale 
of this treatment, which is often referred to as the Dublin or Rotunda 
treatment, is that the plug dams back the blood, exercises direct 
pressure on the uterine vessels and stimulates uterine contracttions. 
The packing is removed in thirty-six hours, or earlier if there are indica- 
tions that labour is yjrogressing. We have always been opposed to this 
treatment — we understand that it has been abandoned recently in 
the Rotunda Hospital. Rupture of the membranes and the adminis- 
tration of pituitary extract and morphia is the simplest and best 
treatment. 

Mixed. — Here a similar treatment should be pursued — rupture of 
membranes and injections of pituitary extract c.c.) combined with 
morphia (J grain) at intervals of two hours. 

Concealed.- — This variety, as we have already seen, is so very serious 
that many recommend Caesarean section, followed by hysterectomy. 
(Some think that hysterectomy is unnecessary, that the uterus should 
be conserved and the wound stitched in the ordinary manner (p. 724).) 
Undoubtedly by this procedure a considerable number of women can 
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be rescued, and until quite recently it was favoured as being the safest 
procedure. 

In recent years, however, most obstetricians have come to favour 
a much less radical procedure the purpose of which is to combat the 
shock from which the patient is suffering. With this object in view 
she is kept absolutely at rest in bed, soothed down by morphia, with or 
without hyoscin, and pituitary extract is administered. This method 
of treatment has been extensively employed, and has given satis- 
factory results in a large number of cases, but it has its limitations. 
There will always remain a few cases which should be treated by abdominal 
section. 

Alternative Treatments. — Other procedures have been suggested, 
such as version after rupturing the membranes, the use of the met- 
reurynter (p. 742) and accouchement force (p. 741). We have not 
found that either of these treatments is better than the procedures 
described. We agree with all obstetricians of to-day that accouchement 
force and forcibly dilating the cervix is most dangerous. And the 
reason why it is so dangerous is because if a patient is extremely 
collapsed, forcibly stretching the cervix adds very markedly to 
the shock. 

In some cases a transfusion of blood or normal saline may save 
the patient’s life. Many of the fatalities are due not to the loss of 
blood but to shock and/or to the disease which is the cause of the 
complication. For example, occasional deaths are due to cerebral 
haemorrhage, ‘‘ cortical necrosis of kidney ” (p. 237), etc. 


OTHER CONDITIONS ASSOCIATED WITH HaEMORRHAGE 
IN THE LATER MONTHS 

(1) Carcinoma of the Cervix. — Haemorrhage from carcinoma 
may very closely resemble slight accidental haemorrhage, especially 
if the carcinoma is intracervical. 

The condition has been already referred to in connection with 
tumours complicating pregnancy (p. 295). In so far as it complicates 
labour it is discussed under dystocia (p. 541). 

(2) Fibromyomata of the Uterus. — Such tumours have been 
already considered (pp. 294, 549). Uterine haemorrhage where such 
tumours exist is relatively infrequent. 

(3) Polypus of the Cervix. — Haemorrhage resulting from either 
a fibroid or mucous polypus is seldom of serious consequence. The 
condition is very easily recognised as the tumour can be felt projecting 
through the cervical canal. 

(4) Ulceration of the Cervix (Non-malignant). — ^The haemor- 
rhage associated with this condition is extremely slight. Should there 
be any uncertainty regarding the nature of the ulceration a small 
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portion of tissue should be removed from the cervix and examined 
microscopically. 

(5) Extraitterine Pregnancy. — Haemorrhage from an extra- 
uterine pregnancy in the later months is very infrequent, although 
there may be some uterine haemorrhage just about full term, when 
a spurious labour often occurs. The condition is fully considered 
elsewhere (p. 355). 



CHAPTER XXXIV 


INJURIES TO THE BIRTH CANAL AND OTHER 
ACCIDENTS TO THE MOTHER 

Injuries to the Bony Pelvis— Injuries to the Soft Parts — Laceration of Vulva, 
Vagina and Perineum — Rupture of Uterus — Fistulse — Emphysema — 
Haematoma of Vulva — Retroperitoneal Hsematoma — Haematoma of Rectus 

Abdominis Muscle. 

T he graver injuries to be described in this chapter are 
generally inflicted during a difiicult and instrumental delivery ; 
but many of the minor ones and very occasionally even those 
of a graver nature may occur in a parturition which terminates 
sjMjntaneously. We shall consider them under two headings : (a) 
injuries to the bony pelvis ; (6) injuries to the soft parts. 

(a) INJURIES TO THE BONY PELVIS 

Rupture o! Symphysis Pubis. — Reference has been already made 
to the softening and relaxation which occur in the pelvic joints as a 
result of pregnancy (p. 121). It is not surprising, therefore, that 
rupture of the symphysis pubis should occasionally occur. The rupture 
may happen during a spontaneous deUvery ; but generally it takes 
place (luring the forcible extraction of the child from the pelvis. 
In the former event the patient is generally aware of something giving 
way. The accident is not serious, although the patient may complain 
of pain over the symphysis pubis, and tenderness when the bones 
are pressed upon. Where the accident happens during forcible 
extraction of the child serious injury may be done to the soft parts, 
more especially the urethra. 

A firm binder round the pelvis is generally all the treatment that 
is necessary. Should the patient suffer much pain it is advisable to 
apply two broad strips of adhesive plaster round the whole pelvis ; 
this keeps the joint immobile, while it gives the patient a feeling of 
comfort and support. 

Fracture and Dislocation of the Coccyx. — This accident may 
also occur in a spontaneous delivery, but more often it happens 
during the artificial extraction of the child. It is seldom recognised 
at the time of delivery ; nor does the patient suffer much immediate 
discomfort from it. Generally the injury comes under one’s notice 
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some months after the parturition, when the patient returns com- 
plaining of pain in the lower part of the sacrum, and especially on 
rising or sitting down. Occasionally also pain is felt during defsBcation, 
as the levatores ani muscles come specially into action. 

The condition is readily recognised by palpating the coccyx with 
two fingers in the vagina and the thumb over the bone externally. 
Generally the bone is discovered to be acutely bent forwards ; only 
very occasionally is it displaced backwards. It is always tender when 
manipulated. 

In some instances, although no fracture or dislocation is discover- 
able, discomfort and neuralgia settles in this area, termed coccydynia ” 
or coxalgia ’’ — due probably to injury to the sacrococcygeal joint. 
Occasionally this condition is the result of a fall or blow. 

The treatment which gives complete relief is to remove the coccyx ; 
and this is very easily carried out by making a longitudinal incision 
over the lower part of the sacrum and coccyx and removing the latter 
with bone forceps. 

(6) INJURIES TO THE SOFT PARTS 

It is very rarely that the primiparous woman escapes altogether 
from injury to her birth canal. Generally speaking, the injuries are 
slight, and are limited to tears of the vulva or vaginal orifice. 
Nevertheless each wound is a potential focus of infection. Conse- 
quently the nurse in charge must give great attention to the toilet of 
the vulva, more especially in the early days of the puerperium. We 
would stress the necessity for careful inspection of vulva and vaginal 
outlet after delivery, and the importance of stitching even slight tears 
of the perineum. 

For convenience’ sake we shall consider the injuries in the following 
order : — 

(a) Injuries to the vulva. 

{b} Injuries to the vagina and perineum. 

(c) Laceration of the cervix. 

{d) Rupture of the uterus. 

(e) Injuries to bladder, ureter, rectum, and resulting fistulae. 
(/) Other rarer injuries. 

(a) Injuries to the Vulva. — If the vulva is carefully examined 
after a parturition, slight tears of the labia minora, the fourchette, 
and sometimes the vestibule, can be detected. In most instances they 
escape notice unless search is made for them. 

For slight lacerations in this area frequent washing with anti- 
septics has to be relied on. Dabbing the wounds with tincture of 
iodine (4 per cent.) or Dettol (5 per cent.) morning and evening is 
useful. Suturing of slight wounds is not necessary. In some instances, 
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more especially where the laceration occurs in the vestibule, very 
severe haemorrhage may result which is difficult to control. Indeed, 
we have occasional^ found that the simple introduction of coapting 
sutures is not sufficient, and that in the case of tears of the vestibule 
a purse-string suture is necessary before bleeding can be controlled. 

If a labium is lacerated, the edges of the wounds should be coapted 
accurately and carefully stitched. 

(6) Injuries to the Vagina and Perineum. — Lacerations of the 
perineum are the commonest injuries to the birth canal. In practically 
all primiparae there is tearing of the fourchette, and in many laceration 
of the perineal body. 

Three degrees of laceration are generally described : (1) where only 
a slight tear in the perineum occurs ; (2) where the laceration reaches 





Partiul. Complete. Central. 

Fig. 243. — Lacerations of Perineum. 


up to the margin of the anus ; (3) complete laceration, where the tear 
extends into the rectum. There occurs occasionally (4) a central 
perineal rupture where the presenting part is driven through the 
perineal body (Fig. 243). 

Lacerations of the perineum are favoured by a large bead, mal- 
position of the head, more especially the persistent occipito posterior 
position, early operative interference where the child is dragged down 
on to the unstretched perineum and extracted too rapidly. For 
details regarding prevention of perineal laceration see page 406. 

(1) Lacerations of the First Degree with only, a Slight Tear of the 
Perineum . — Although generally situated in the middle line, they are 
frequently more pronounced on one side. In all instances the laceration 
should be repaired, as a prevention to infection and to preserve the 
sphincter of the vagina. One, or at most two, sutures of catgut, or, 
better, silkworm gut, should be inserted and the torn edges carefully 

38 
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coapted. The advantage of catgut is that the stitches do not require 
to be removed, but in this area, which is impossible to keep surgically 
clean, silkworm sutures are preferable. The stitching may be done 
during the third stage while the placenta is separating and the patient 
is still under the influence of the anaesthetic. 

(2) Laceration of the Second Degree where the Tear reaches to the 
Margin of the Anus , — Lacerations of this variety vary in extent and 
in the degree to which the vaginal wall is implicated. In the slighter 
forms only the perineal body suffers, but where the tear is more 
extensive it will generally be found that the laceration extends up the 
posterior vaginal wall in a lateral direction. Indeed, in most instances 
the vaginal laceration is seen to be bilateral, running up both sides 
of the posterior column of the vagina to a varying extent (Fig. 243). 
In lacerations of this variety and extent the perineal tear should never 
be overlooked, as it is so obvious if the parts are insi)ected even 
casually ; but the vaginal tear may quite readily be missed if not 
searched for. Now, it is very important in the repair of this injury 
that the edges of the vaginal wounds should be as carefully coapted 
as the wound in the perineal body. If only the perineum is repaired 
ragged pockets are left in the vagina and in the levator ani muscles, 
in which blood and lochia collect and this interferes with the satis- 
factory union of the torn levatores ani muscles. The result is that 
sooner or later the i)atient suffers from relaxation of the tissues of the 
pelvic floor and a progressive ju'olapse of the vaginal walls develops. 

We do not advise repairing lacerations, of the nature and extent 
described, during the third stage. After the child is horn and the 
uterus is well retracted the patient should be placed in the lithotomy 
position with her pelvis at the edge of the bed or end of the table. The 
parts around the vagina should be carefully cleansed and a large j)iece of 
gauze soaked in an antiseptic should be inserted into the vagina to keej) 
the blood from getting in the operator’s way and obscuring his view of 
the wound. (He must not forget to remove the gauze on the completion 
of the operation.) If a local anaesthetic is administered it may not 
be necessary to give the patient any general anaesthetic. 

In the accompanying illustration (Fig. 244) the manner in whidi 
the vaginal and perineal stitches should be inserted is shown. It will 
be observed that the operator carefully coaf)ts the edges of the vaginal 
wound with catgut, and having done this and knotted the sutures 
in the vagina he introduces silkworm gut for the perineum. Many 
operators prefer to employ a continuous catgut suture for the vaginal 
wounds. The wound should then be “ dabbed ” with tincture of 
iodine and a dressing applied. 

(3) Complete Laceration where the Tear extends into the Rectum.- - 
Lacerations of this extent should rarely occur. They are almost in- 
excusable, except in the case of an extremely difficult delivery. The 
extent of the rectal tear may vary. Sometimes it hardly involves 
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the sphincter ; in other cases the whole sphincter is torn, and the 
laceration extends well up the rectal wall. 

In repairing this variety of laceration the tissues must be coapted 
most accurately if a good result is to be secured. First the tear in 
the bowel should be repaired. The sutures employed for this purpose 
should be of fine chromic catgut, and they are inserted in the following 
manner. The point of the needle is passed from the rectal surface, 
through the torn tissue, across and into the tom tissue of the other 
side, the point of the needle being finally brought out into the rectum 
again (Fig. 245 (1)). When such a suture is tied, it is obvious that the 
knot will be inside the rectum. The number of rectal stitches 
depends upon the extent of the tear. Having repaired the laceration 



Fio. :244. — of Fi«. 245. — Repair of Complete Tear. 

Incomplete Tear. 

(’. Vagicjil Stitches (catgut). A. Itectal Stitches. C. Vaginal Stitches (catgut). 

I). Perineal Stitches (.silkworm). B. Stitch to coapt Sphincter. U. Perineal Stitches (siikworm) 


oi the bowel in the manner described, the next suture (a very important 
one) should be inserted with the object of coapting the torn edges of the 
sphincter. It should be of ordinary catgut, the knot being left buried 
in the ])eriiieal body. The vaginal sutures (Fig. 245 (2)) are then 
inserted in the manner already described for lacerations of the second 
degree. Lastly, the perineal sutures are inserted, and these should be of 
silkworm gut; the manner of inserting them has been described 
already. 

The results secured from careful stitching of the perineum are 
generally very satisfactory, but only if the nurse keeps the parts absolutely 
clean. This is not always easy, as the septic rectum is in the immediate 
vicinity of the wound. The wound must be frequently swabbed with 
antiseptic solution. After the nurse has sponged the perineum she 
should dry it very thoroughly and dab the wound with iodine. 
A small dressing of gauze shoxild then be applied. It is generally 
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better to postpone the first evacuation of the bowels until the fourth 
day. After that an evacuation every other day should be arranged. 
The silkworm stitches should be removed on the eighth day. 
Generally speaking it will be found of advantage to give a vaginal 
douche night and morning so as to prevent any lochia lodging around 
the vaginal stitches. The nurse should be cautioned against passing 
the nozzle high into the vaginal canal. As an alternative the nurse 
may separate the labia very gently and pour from a jug some antiseptic 
solution into the vagina. 

While the silkworm stitches are in position the patient may be 
allowed considerable freedom of movement, but after they are 
removed she must be careful for a day or two in case the wound may 
give way. 

Not infrequently there is retention of urine for a day or two. If 
the ordinary means (p. 636) employed do not prove effective it is 
necessary to pass a catheter, with every precaution, of course, taken 
to prevent infection of the bladder. 

(4) Central Perineal Rupture, — It occasionally happens that the 
child is driven through the perineal body whilst the anterior and 
posterior portions remain intact. This is known as “ central lacera- 
tion of the perineum. It usually occurs in a precipitate labour where 
the forces are very strong and the child’s head is driven down on to a 
soft and sagging perineum (p. 539). 

If on inspection the rectum is uninjured the raw edges should be 
brought together with silkworm gut inserted through the whole 
thickness of the perineum. If, however^ the tear has extended posteriorly 
into the rectum, as is frequently the case, it will generally be found 
advisable to divide the bridge between the laceration and vagina, 
and treat the condition as a complete perineal tear. To attempt to 
repair it without dividing the bridge in front is seldom satisfactory, 
as it is almost impossible to coapt exactly the rectal wound unless this 
is done. 

(c) Laceration ol the Cervix. — ^The cervix is almost invariably 
torn to some slight extent at the first parturition, and most commonly 
the tear is on the left side, because the occiput is so frequently directed 
towards that side. These slight lacerations heal satisfactorily, although 
they always produce a slight alteration in the shape of the external os, 
and from this one can generally, decide whether a woman has borne 
a child or not. 

In some instances the tearing is more extensive, even where the 
delivery is spontaneous, but extensive lacerations from spontaneous 
delivery are very rare indeed. Almost invariably, such lacerations 
result from dragging the child through the incompletely dilated cervix 
with forceps or by some other means. In some few instances this 
rapid delivery may be necessary in the interests of the mother or 
child, but generally it is quite unnecessary. We have repeatedly 
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pointed out in this work how undesirable it is to extract the child 
forcibly through the cervix before it is fully dilatated. The more 
severe lacerations may extend to the vaginal vault and even into the 
lower uterine segment and lower part of the broad ligament — this 
variety is termed colporrJiexis. 

If the birth has been spontaneous the cervix need not be insi)ected ; 
but it should be examined if an operative delivery (high forceps, 
traction on the breech, version) has been employed. 

Generally speaking, cervical laceration is associated with no 
immediate symptoms. If, how- 
ever, the uterine vessels are torn 
a profuse haemorrhage (traumatic 
postpartum, hmrnorrluige, p. 560) 
may result which closely simulates 
ordinary postpartum haemor- 
rhage, but which can be dis- 
tinguished from the latter by 
the fact that it continues even 
although there is good uterine 
retraction. 

In some instances the lacerated 
cervix heals satisfactorily, even 
although it is left unstitched, but 
in most oases it does not do so, and 
a large ragged gaping cervix 
results, which later is associated 
with all manner of pelvic discom- 
forts (p. 909). Besides, there is 
the immediate risk of acute 
infection of the wound and the de- 

velopment of a cellulitis (p. 647). Fig. 246. — Laceration of Cervix, shomng 
Nor must it be forgotten that a Catgut Stitches Inserted, 

ragged lacerated cervix predis- 
poses to carcinoma at a later date (p. 772). The cervix should, 
therefore, be carefully stitched in the manner indicated in the accom- 
panying illustration (Fig. 246), where it is shown pulled down by 
volsella, and three catgut sutures are seen in position. 

Where the cervical laceration is very extensive, and involves the 
lower part of the broad ligament, it may be impossible to coapt the 
torn edges satisfactorily. In such cases if the bleeding is at all 
pronounced the wound should be tightly plugged with gauze, a pad 
applied over the fundus, and a firm binder placed round the abdomen. 
The gauze should be removed in forty-eight hours. Some weeks later 
the cervix should be repaired, 

(d) Rupture of the Uterus. — It is convenient in dealing with this 
complication to discuss it under three heads : (1) rupture during 
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pregnancy ; (2) rupture early in labour ; and (3) rupture after a 
prolonged labour. But besides this subdivision we would point out 
that the rupture may be either (a) complete, or (b) incomplete. In 
the former the tear extends into the peritoneal cavity ; but in the 
latter it does not extend through the peritoneal coat. 

(1) Rupture during Pregnancy. — Rupture of the uterus during 
pregnancy generally occurs in the later weeks, although a few instances 
of acute rupture from falls, or direct injury to the abdomen, have 
been recorded in the earlier months. 

One of the commonest causes of rupture in pregnancy is a weak 
uterine scar following Caesarean section (p. 730), but it has also followed 
the manual removal of the placenta at a previous parturition, or 
over -energetic curettage. There are also cases in which the rupture 
is due to an unrecognised injury to the uterus at a previous confinement, 
especially if the delivery has been difficult. 

With certain forms of uterine malformation rupture is not 
infrequent (p, 102). Then again there have been a few cases recorded 
in which rupture occurred where the uterine wall was extensively 
invaded by a hydatidiform mole (p. 303). 

The evidence that the accident may result from disease of the 
uterine wall owing to degeneration of the tissues is not convincing, 
although there do appear to be a few cases in which hyaline fatty or 
fibrous degeneration is the only explanation for its occurrence. In 
such cases the patients have generally borne many children. 

Rupture of uterus in pregnancy almost invariably extends into the 
peritoneal cavity (complete). It is generally sudden, the fcetus being 
forced through the rent into the peritoneal cavity. (Consequently it 
is usually associated with such symptoms as severe abdominal pain 
and collapse. Where these symptoms are present, the diagnosis is 
not difficult. 

In a certain number of cases, however, especially where the rupture 
has resulted from a weak uterine scar, or an injured uterine wall, 
the rupture may be more gradual, the foetus {often with membranes 
intact and placenta) bein>g slowly extruded through the wound. In 
such cases the symptoms of acute abdominal pain and collapse 
are not so pronounced at first ; they come on more gradually. 
This condition may escape recognition for some hours, and even 
for days. Indeed, in a few instances weeks have passed before it 
has been recognised. The reason why rupture in the circumstances 
may be associated with relatively few symptoms is because {a) the 
rupture is gradual ; {b) the retraction of the uterus arrests 

haemorrhage from the wound. 

The treatment consists in abdominal section, removing the fcetus 
and then performing supravaginal hysterectomy. For such ruptures 
we do not advise stitching the wound and conserving the uterus. 

(2) Rupture of the Uterus early in Labour. — In this jmrticular 
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variety the aetiology is very much the same as for rupture in pregnancy. 
In a considerable number there is reason to suspect that at a previous 
parturition the uterus has been seriously injured although the injury 
has not been recognised — very generally in cases of this group there 
is the history of previous difficult or protracted labours. 

The rupture is practically always sudden. The patient complains 
— generally at the height of a uterine contraction — of a severe tearing 
pain and the feeling of something having given way. She presents 
very soon the typical symptoms of collapse, such as rapid thready 
pulse, subnormal temperature, etc. If the abdomen is examined, the 
outline of the uterus may be found to be much altered. Instead of 
the ordinary oval shape, it may present the appearance of a double 
swelling, one being the extruded, or partially extruded, foetus, the 
other the retracted uterus. This 
alteration in outline of the ab- 
dominal swelling is most marked 
and most easily appreciated when 
the fa}tus has only partially escaped 
through the rent. Where the foetus 
is free in the abdominal cavity, the 
retracted uterus may not be easily 
differentiated from the foetus. On 
the other hand, the foetal parts 
■can be defined very exactly thi’ough 
the abdominal wall. The rupture 
in this variety may be complete or 
incomplete. 

The trexitment of this condition 
is immediate abdominal section, 
removal of the foetus, followed by 
hysterectomy. 

(;}) RuPTUBK of the UtEROS Fia.247.-Rupture of Uterus. 

AFi'ER Prolonged Labour. — This 

is the commonest variety of rupture encountered, and almost invariably 
it is the result of injudicious management or faulty technique. The 
tear generally occurs through the lower uterine segment, which, as we 
have seen, becomes very much thinned out in an obstructed labour. 
From there the laceration may extend into the upper part of the body 
of the uterus, downwards into the vagina, or laterally into the broad 
ligament, and occasionally anteriorly into the bladder. It may be 
“ complete ’’ or “ incomplete.” In a large number of instances the 
laceration is of the incomplete variety. 

As we shall see in a moment, many of the ruptures are not recog- 
nised prior to delivery ; indeed, a number actually occur during dehvery. 
Should the rupture occur prior to dehvery, the uterine contents may 
escape into the peritoneal cavity, and he free amongst the intestines. 
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In not a few eases the child only partially escapes through the rent 
this is especially observed in the incomplete variety. 

^Etiology. — Rupture of the uterus of the variety we are now con- 
sidering is usually the result of employing the wrong method of 
delivery, and occurs during the delivery. It is, therefore, termed 
‘‘ violent rupture.” In a number of instances, however, it occurs 
spontaneously, and is spoken of as a spontaneous rupture.” But 
even in these latter cases the accoucheur cannot be altogether exoner- 
ated, as, although the rupture is spontaneous, he has generally been 
given ample opportunity earlier in the labour to correct or deal with 
the abnormality which has been the cause of the accident. 

Three conditions specially favour its occurrence : (a) contracted 
pelvis ; (6) impacted shoulder presentation ; (c) hydrocephalus. 

In a work of this kind we cannot discuss aetiology in great detail, 
but as regards the first factor, contracted pelvis, it is generally 
found that the degree of contraction is not extreme ; thus the accident 
is more liable to occur in cases of slight contraction which are easily 
overlooked. The second aetiological factor — viz., a neglected trans- 
verse presentation — is responsible for somewhere about 30 per cent, 
of ruptures. Here the rupture is generally violent, and results from 
attempts to turn the child. The limb being seized and dragged down, 
the head is forced through the thinned-out lower uterine segment. 
Hydrocephalus, the third commonest cause of rupture, is associated 
with great distension of the lower uterine segment, so that if attempts 
are made to deliver either the fore-coming or after-coming head without 
previously perforating it (p. 484), rupture readily takes place. 

To the above three grave complications have to be added other 
malformations of the child, unfavourable positions and presentations 
(occipito-posterior, face and brow) and an unusually large child. 

Clinical Features and Symptoms. — Before discussing the actual 
signs of rupture of the uterus in obstructed labour, it is necessary to 
remind our readers of the general condition of the patient, and of the 
parturient canal prior to rupture. Such symptoms are often termed 
the “ premonitory symptoms ” of rupture of the uterus (p. 428). They 
are a progressive rise of temperature and pulse, a more or less constant 
pain in the lower part of the abdomen, very short intervals and later 
no intervals at all between the uterine contractions (tetanic contraction 
of uterus), great restlessness, and finally the definite formation of 
Bandl’s ring, which rises to a high level and is distinctly palpable. In 
a woman with these symptoms, rupture of the uterus may occur at 
any moment (vide Obstructed Labour, p. 428). 

The actual rupture may occur suddenly with all the symptoms of 
collapse, etc., already referred to in connection with the other varieties. 
But, as in many cases the rupture results from faulty technique in the 
delivery while the patient is under anesthesia, the accoucheur may not 
be aware until the child has been extracted that rupture has occurred. 
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Therefore the classical symptoms of rupture of the uterus, such as 
collapse, alteration in shape of the uterus, etc., are not present, and 
are not available for diagnosis. So it comes about that this condition, 
easily recognisable when it occurs before delivery, is often overlooked, 
until progressive collapse from shock and internal haemorrhage, following 
delivery, arouse suspicion that something serious has happened. 

Prognosis. — ^The prognosis for the child is absolutely bad, and very 
few are rescued even by abdominal section. As regards the mother, 
it is also very unfavourable, because even after hysterectomy there is 
considerable risk of the patient succumbing to septicaBmia from previous 
infection of the parturient canal. As a matter of fact, most of the fatalities 
in cases operated upon are the result of sepsis, and not from shock and j or 
hmmorrhage, although the latter^ by lowering resistance, predispose to 

Treatment. — Prophylactic Treatment. — ^The prophylaxis of rupture 
of the uterus consists in the proper management of the specific 
complication. We must, therefore, content ourselves with merely 
mentioning one or two important matters which deserve special atten- 
tion. As rupture of the uterus so commonly occurs in minor degrees 
of contracted pelvis, we would again remind our readers of the necessity 
of correctly appraising the degree of obstruction and not blindly 
extracting the child by force. Then, as regards transverse presenta- 
tion, where the shoulder is impacted, version should never be performed 
unless the child can be easily turned ; decapitation is the operation 
which should be employed (p. 749). Not only is version for impacted 
shoulder more dangerous and difficult as compared to decapitation, it 
is purposeless, as with few exceptions the child is extracted dead or 
seriously injured. As regards hydrocephalus, the accident will only 
occur if the hydrocephalus is overlooked, for the child can easily be 
extracted after the head is perforated (p. 484). 

Whenever a labour is unduly prolonged, and before the patient 
shows evidence of '' distress (p. 428), she should be anaesthetised 
and the condition investigated. An exact diagnosis is practically 
alwa\’s possible if the patient is carefully examined ; but in some 
instances a complete examination can only be made, and an exact 
diagnosis reached, by passing the whole hand into the parturient 
canal, which in the circumstances must be done with the greatest caution. 

Active T'reatment. — Where rupture of the uterus occurs, the 
accoucheur is face to face with one of the most serious complications 
in obstetric j)ractice. Its gravity comes only second to the gravest 
forms of concealed accidental haemorrhage ” (p., 086 ). 

Preparations should be made for abdominal section. The patient 
should be removed to a nursing home or hospital, and this is generally 
safe, for with the child outside the uterus the latter usually retracts, 
while if the child is only partially through the rent its tnink acts as 
a plug and arrests all bleeding. 
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Should the child be still within the uterus it may be advisable to 
extract it by the vagina prior to performing hysterectomy ; but, 
because of the danger of increasing shock, it is generally advisable to 
remove uterus and child through the abdomen. Should the child be 
in the abdominal cavity, either partially or completely, no attempt 
to deliver per vaginam is permissible. As in a large proportion of 
cases, however, the child is delivered before the rupture is recognised, 
the only matter for consideration is the treatment of the ruptured 
uterus. 

If the child has been delivered by the vagina two courses are open : 
(a) to plug the rent with gauze and administer pituitrin ; (6) abdominal 
section followed by hysterectomy or suturing the rent in exceptional 
cases. But if the child has bee7i extracted through the abdomen 
hysterectomy is the only procedure. 

The results from jjlugging are surprisingly good, especially where 
the rupture is “ incomplete.” They are not quite so satisfactory in 
cases of “ complete ” rupture, for in them the gauze pushed through 
the rent escapes into the general peritoneal cavity and the rent cannot 
be so effectively packed ; although, even in these cases, a large number 
of successes have been recorded. When inserting the gauze it will be 
found of advantage to steady the uterus from above and exert traction 
on the cervix with volsella from below. We mention ^plugging the rent 
first, and point out the relatively good results secured by it, not because 
we think it the ideal treatment, but because in, many instances it is the 
best in the circumstances — take, for exainple, the case where the accideiii 
occurs in an outlying country district, where it is difficult or ahnost 
impossible to have the 'patient removed. If this method of treatment 
is selected, pituitary extract should be given, and repeated if 
necessary. Further, a pad should be placed over the fundus of the 
uterus and an abdominal binder a{)plied. The gauze should be 
removed after forty-eight hours. Later, when the ])atient has com- 
pletely recovered, the advice of a gynaecological surgeon should be 
taken as to whether or nc^t hysterectomy should be performed, for 
naturally there would be danger of the cicatrix giving way if a 
subsequent pregnancy occurred. 

Undoubtedly the best treatment, when it is at all possible, is 
abdominal section. In recent years the results from operatix e treat- 
ment have steadily improved. The ideal procedure is complete 
hysterectomy (panhysterectomy) — -viz., removing the cervix as well 
as the body of the uterus. If the cervix is left behind there is special 
danger of infection of the pelvis resulting, as the cervix is almost 
always heavily infected, owing to repeated examinations and manipu- 
lations. Most operators, however, employ the simpler procedure of 
subtotal hysterectomy. Details regarding the manner of performing 
these operations are described in (Chapter L\^JI. 

Very seldom indeed is it advisable to stitch up the laceration, as 
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the cicatrix which results readily ruptures in a subsequent pregnancy 
or labour. 

If the broad ligament is extensively lacerated it should be drained 
by a rubber tube and gauze placed in the cellular tissue. The tube 
and gauze are removed by the vagina four or five days later {vide 
Pelvic Drainage, p. 1069). 

After the operation the patient should be placed in the Fowler 
position if her cardiac condition will permit of it, and a saline 
or blood transfusion should be given (p. 564). This is one of the 
conditions in which blood transfusion may be specially beneficial. 

In fatal cases of rupture of the uterus^ the majority of women die 
from sepsis and shock, not from hcemorrhage. Excessive hcemorrhage, 
although quite fre/j/uently encountered, is by no means as common as is 
generally supposed. 

(e) Injuries to Bladder, Ureter and Rectum. — Injury to the 
Sphincter of the Bladder. — The most common injury to the urinary 
tract resulting from parturition is overstretching and tearing of the 
sphincter of the bladder. This injury causes a partial incontinence 
of urine, the patient complaining of escape of urine on sneezing, 
coughing or straining — whence the term stress incontinence for 
this condition. During the night while she is at rest in bed there 
may be no leakage of urine. It must be distinguished from a mild 
inflammation of the trigone of the bladder. In this latter con- 
dition, however, there is no incontinence ; the patient’s complaint 
is of pain and frequency of micturition. From vesico-vaginal 
fistula it can easily be distinguished, as in vesico-vaginal fistula 
the escape of urine is continuous and can be observed by inspecting 
the vagina. 

The injury arises from overstretching of the sphincter muscle and 
is specially prone to follow forceps delivery if the bladder has not been 
ihorowjhly emptied beforehand, or if any portion of the anterior vaginal 
wall is dragged down in front of the presenting part, and not pushed 
up above the presenting head during extraction by forceps. Even in 
a spontaneous delivery the injury may occur if the lower section of the 
anterior vaginal wall is allowed to be pushed down in front of the head. 
On examining the parts there is nothing to be seen beyond perhaps a 
sliglit prolaj)se of the anterior vaginal wall. This condition is difficult 
to cure, even by operative means. The operation generally employed 
is described in Ohapter LV. 

Injuries to Urethra. — Occasionally the urethra is seriously injured, 
more particularly where symphysiotomy is employed in unsuitable 
cases, and the child is forcibly extracted (p. 717). The writer has 
seen extensive tears of the urethra result in this way. Occasionally, 
also, in difficult forceps deliveries serious bruising and tearing may 
occur. The torn canal should be carefully stitched with fine 
ohromicised catgut. 
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Urinary Fistulse. — These injuries are commonly grouped under the 
term ‘‘ vesico- vaginal fistulas occasionally, however, the fistula is 
not between the bladder and vagina but between the bladder and 
cervical canal, or between the ureter and vagina. 

There are three varieties of urinary fistulas : — (1) vesico-vaginal ; 
(2) vesico-cervical ; (3) uretero-vaginal. 

(1) Vesico-vaginal Fistula. — ^This is the commonest variety of 
fistula, and results from (a) injury by instruments ; (6) more generally 
a localised sloughing of the part from prolonged pressure by the head. 
Thus it most commonly follows protracted labour. Where the injury 



Fi<i. 248. — Vesico- Vaginal Fistula. 
A. Showing droplet of coloured 
fluid escaping from small fistula. 



P’lG. 249. — Recto- Vaginal Fistula. 
Probe has been passed from 
bowel into vagina. 


is produced by direct tearing — as, for example, during the operation 
ot craniotomy or decapitation — incontinence of urine is present from 
the first ; but where the fistula results from necrosis due to pressure, 
then it may be a day or two before the necrosed area sloughs and 
urinary incontinence is noted. 

Diagnosis , — The diagnosis of a vesico-vaginal fistula is not difficult, 
provided the opening is large, and within easy access. It is generally 
situated in the upper or middle third of the anterior vaginal wall, and 
can be felt by the fingers or seen through a speculum. If there is any 
doubt, sterile fluid, coloured with milk or aniline blue, should be run 
into the bladder. This coloured fluid, if there is a fistula, will be seen 
trickling through the opening (Fig. 248). 

Treatment , — Where the fistula results from direct tearing of the 
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parts, and is recognised at the time of its infliction, it may be possible 
to repair the injury by carefully stitching the ragged edges. In most 
instances, however, as the incontinence is not noted for some time, 
and, as already explained, does not occur until the slough separates, 
immediate repair is not possible. 

The operation for vesico-vaginal fistula is described under Gynaeco- 
logical Operations (Chapter LV). 

(2) Vesico-cekvical Fistula. — This fistula, which is a rare 
accident, generally results from forcible extraction of the child through 
the undilated cervix, with serious laceration of the cervix. In some 
cases, however, it may occur spontaneously from pressure with 
subsequent sloughing. 

Diagnosis. — The diagnosis of this variety is not so simple as the 
vesico-vaginal one, for the opening in the bladder can seldom be felt. 
It can always be recognised by running some coloured fluid into the 
bladder and observing if this escapes through the cervical canal. 

Treatment. — ^This fistula is specially difficult to repair, as it is so 
inaccessible {vide Chapter LV). 

(3) Uretero-vaginal Fistula. — ^This is a very rare complication 
in obstetric practice. It more commonly occurs as a result of injury 
during hysterectomy (Chapter LVl). This variety fistula is situated high 
up in the vaginal vault, and to one or other side. Urine can generally 
be seen coming through the fistula if the vaginal walls are retracted ; 
but it may escape very slowly. 

In this condition half or more of the urine may be passed per 
areiliram — the amount can be determined by measuring the quantity 
])assed. The introduction of coloured fluid into the bladder is of no 
assistance in the diagnosis as the fluid does not escape through the 
fistula unless the tear involves the bladder as well as the ureter. A 
cystoscopic examination may be advisable. 

Treatment. — It is generally impossible to repair this type of fistula 
from the vagina. The best procedure is to perform abdominal section 
and reinsert the ureter into the bladder. 

Recto-vaginal Fistula. — Fistulae of this nature are very rarely 
encountered except at the outlet of the vagina. They result from 
imperfect union of the lacerated edges of a complete perineal tear 
and are generally small in size (Fig. 249). Frequently the patient is 
only (?onscious of the existence of the fistula when the bowels are loose 
or when she passes flatus. She often volunteers the information that 
flatus comes through the vagina. 

Treatment. — A fistula of this nature can only be repaired by 
dividing the bridge of tissue and treating it as a complete perineal 
tear. It is generally found that to repair the fistula by paring and 
stit(*hing the edges is futile. 

There is a very rare developmental error in which a congenital 
fistula exists — it is termed a “ vaginal anus ” (p. 105). 
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Heematoma Vulvae. — This condition (Pig. 250) is an effusion of 
blood into the cellular tissue of the vulva and vaginal wall. It most 
commonly occurs during labour, but occasionally we have observed 
it in pregnancy. It comes on quite suddenly, and is associated with 
severe pain, the patient sometimes describing the onset as a sudden 
tearing pain, followed by a feeling of fullness as if the part were 
going to burst. It may extend round the perineum, and occasionally 
assumes large dimensions. If it becomes infected, very extensive 
sloughing of the parts may result. 

Treatment — If slight, rest and the application of hot antiseptic 
fomentations or evaporating lotions will result in the effusion be- 
coming absorbed. But if the effusion is at all extensive, it is 

advisable to incise the part and 
remove all blood-clot so as to 
prevent, if possible, serious and ex- 
tensive sloughing. 

Retroperitoneal Haematoma. — 
This very rare complication is an 
effusion of blood into the broad 
ligament. The accident occurs 
during pregnancy, seldom during 
labour. It very closely resembles 

(a) concealed acHidental haemorrhage. 

(b) spontaneous rupture of the 
uterus, (c) extrauterine ])regnancy 
in broad ligament (p. 34, *1). It can 
be distinguished from concealed acci- 
denkil hmnorrlwije (p. 5 HO) by the 
fact that the uterus is not tense 
and tender, from rapture of the nteras 

(p. 597) by careful examination, although in some cases it may be 
impossible to distinguish the two complications until the alxlomen 
is opened. It can be distinguished from extrauterine pregnancy by the 
history and physical examination ; radiography in some instanc(\s 
may be hel])ful. 

Symptoms , — The symptoms are severe pain to one or other side. 
Most commonly the haemorrhage occurs into the left broad ligament, 
with a tearing pain and sudden collapse. The collapse may become 
very pronounced, and large effusion of blood may occur into the broad 
ligament, if vessels of large calibre are lacerated. Effusions extending 
as high as the kidney pouch have been observed. 

Treatment . — As the condition may be indistinguishable from 
rupture of the uterus or from broad ligament extrauterine pregnancy 
by ordinary methods, the abdomen should be opened if there is any 
doubt, and the parts carefully examined. If rupture of the uterus 
has occurred then hysterectomy is indicated ; if extrauterine 



Fig. 200. — Hjematoma Vulvic. 
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pregnancy exists, the condition is dealt with as described elsewhere 
(p. 357). But if the condition is recognised beforehand as a hsema- 
toma, or found to be this after the abdomen is opened, the broad 
ligament should be opened, the blood-clot removed, the sac packed 
with gauze, and an end of the gauze brought out through a 
counter-opening in the vagina. It may be deemed advisable to 
perform Caesarean section in the event of the accident occurring late 
in pregnancy. 

(/) Other Rare Injuries. — Emphysema. — This complication is a 
relatively rare one, and is almost invariably associated with a severe 
labour in which the “ bearing -down ” efforts are very strong. The 
subjects are generally primiparae. 

The condition arises from rupture of the air vesicles at the root 
of the lung. The air forced out extends underneath the pulmonary 
pleura into the anterior mediastinum, and through the fascia around 
neck and chest. Some writers maintain that the injury may be in 
the respiratory tract higher up. 

It is not usually recognised immediately after the delivery : an 
hour or two generally elapses before the typical “ crinkling sensation 
in the ciellular tissue is appreciated. Very often a considerable amount 
of j)ain is complained of in the region of the seventh or eighth ribs, 
especially if a deep breath is taken. The outlook is good, and the 
patients invariably recover. No treatment, additional to the ad- 
ministration of a sedative, is necessary unless there is excessive pain 
during respiration, wdien the affected side should be strapped. 

It occasionally happens that a subcutaneous emphysema of the 
wall of the lower abdomen follows a rupture of the uterus if air is intro- 
duced into the parturient canal. The air in such cases gets into the 
c ellular tissue of the broad ligament and thence to the abdominal wall. 

Fracture of Sternum. — There have been a few cases recorded in 
which a rib and even the sternum has been fractured by violent bearing- 
down efforts. 

Heematoma of Rectus Abdominis Muscle. — This is a rare compH- 
cation, and may occair either during pregnancy or labour. It occurs 
generally during parturition where there have been great straining 
efforts. The whole muscle is very tender, but the effusion of blood 
is localised. Absorption occurs in a few weeks. 



CHAPTER XXXV 

STILL-BIRTHS AND NEONATAL DEATHS- ACCIDENTS AND 
INJURIES TO THE CHILD DURING PARTURITION — 
ASPHYXIA NEONATORUM — OPHTHALMIA NEONATORUM — 
UMBILICAL INFECTION 

D uring the present century the infant death-rate for England 
and Wales has fallen from 140 to or) per 1000 live- and still- 
births ; but the number of still-births and neonatal deaths 
has diminished only very slightly. Here is the position as 
presented in the last “ Text ” volume (1937) of the “ Statistical Review 
of the Registrar-General of England and Wales.” ^ 


lvATE.s PER 1,000 Live- and Still-births 


_ _ _ 

Still- 

births. 

Neonatal Death-rate 
(Ages 0-4 Weeks). 

(combined 

Rate. 

1928 
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2l>-s 

69*9 

i 1929 

40.0 

315 

71-5 

1 193(1 

39-7 

2!I0 1 

()8-7 

1937 

(24,806) 39-0 

(18,168) 28-6 1 

67*6 1 

_ j 


The subject is reviewed by Professor Charles M'Neil in Chapter 
XXXVIII (p. 607). 

Intrauterine death during pregnancy has been considered in (Chapter 
XV (p. 318). In this chapter we propose to discuss more particularly 
accidents and injuries to the child during parturition. For many, the 
accoucheur cannot be held responsible ; but for some he is responsible 
— ^they are the result of minor or ma jor errors in judgment or in teclmique 
in the conduct of the labour. 

PLA(XNTA AND CORD 

Prolapse of Cord. — Tliis is anjongst the commonest complications 
leading to foetal death during parturition (j). 498). It, as we have 
seen, may be easily overlooked if a small loop of cord comes down. 

Cord wound round the Neck of Child. — In this condition the 
cord may be unduly pressed on, especially during the second stage of 
labour if there is delay in the exit of the head through the vulvar outlet, 
for the cord in such cases may be pressed between the child’s neck 

^ Tn the last two years (1941, 1942) there has been a fall in both still births and 
neonatal deaths. 
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and the symphysis pubis. We would emphasise the importance of this 
as a cause of foetal death during a normal labour. It has been found 
that in some 20 to 25 per cent, of still -births no obvious cause can be 
found for the death. Some of these deaths are undoubtedly due to 
pressure on the cord as described. 

Abnormal Position of Placenta and Attachment of Cord. - These 
conditions are important causes of death of tlie foetus. Placenta prcevia, 
where location of placenta is at fault, is, as we have seen, associated 
with a high foetal mortality. Accidental ho&morrhage is also associated 
with a high foetal death-rate (p. 588). Frequently the placenta comes 
awajT^ immediately after the child, its attachment being so slight. In 
most of such cases there has been “ accidental haemorrhage/' but in 
some, examination of the placenta reveals no such occurrence, only a 
general degeneration of the placenta. Reference must also be made to 
abnormal attachment of the cord, such as a battledore or velamentous 
insertion (p. 311). In such conditions death of the foetus may result 
from rupture of a vessel — the child actually bleeds to death (p. 503). 


LARGE PCETUS AND POST-MATURITY 

As regards the fcetus itself, abnormal size and excessive ossification 
of head are })redisposing factors ; as also is undue softness of the head 
from faulty ossification. These factors are of the greatest importance 
if. in addition, the presentation or position is faulty or if there is any 
pelvic disproportion. 

Again, post-maturity (p. 183) increases materially the chances of 
death of fetus during labour, as in such cases not only may the child 
he larger than noj'inal but the placenta Jiiay be more degenerated, 
owing to thrombosis of the vessels. In rare cases the post -mature child 
may be puny and small owing to excessive degeneration of the placenta . 


1NJURJE8 TO THE SOFT PARTS 

Bruises and Lacerations. — ^These to the face and sides of the head are 
not uncommon in difficult forceps deliveries. Any womid of this kind 
should be carefully dressed, serious infections and even death from 
septicamiia may result from neglect of this precaution. 77/c newhorn 
infanl\s resistance to infection is poor (p. 66S). 

More grave injuries, such as tearing of an ear or actual removal 
of the i)inna, and grave injuries to the eyeball with even bursting of 
the eyeball or enucleation, occasionally hapj^en. Such injuries almost 
invariably occur in very difficult forceps deliveries, and generally 
speaking where there is pelvic deformity or a distinctly unfavourable 
presentation of the head. They are therefore avoidable if care is 
exercised in the selection of treatment where pelvic disproportion 


39 
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exists, and if malpositions and malpresentations of the head are 
corrected before forceps is applied. 

CephalhsBmatoma. — We have seen that in all vertex presentations 
an cedematous swelling known as the caput succtdanewm (p. 395) forms 
over the presenting part. It is a localised oedema of the scalp within 
the circle of pressure, and disappears in forty-eight hours. The con- 
dition of cephalhcematoma is quite different, for it consists of effusion of 
blood beneath the pericranium. It is to be distinguished from the 
ordinary caput succedaneum by the fact that the swelling being 
underneath the pericranium is limited by the sutures of a particular 
bone. The usual situation is on one or both parietal bones (Pig. 251) ; 
but it may form on the occipital or frontal bones and is frequently 



Fk} . 25 1 . — Cophalha‘raat oma . 


bilateral. It may not be evident until some hours after delivery. 
Curiously enough, it is not peculiar to difficult labour ; indeed, it often 
follows spontaneous and precipitate labour. It is very slow in dis- 
appearing. Its edges become hard and raised, for a certain degree of 
bony formation occurs at tlie margins of the effusion ; this disappears 
later. The condition sometimes accompanies a fracture of the under- 
lying bone. 

It is advisable to treat the condition expectantly, although months 
may elai)8e before the swelling. disai)pears entirely. If incised or 
aspirated, every i)ossible precaution must be taken to prevent 
infection — we do not advocate this procedure and have always employed 
and been satisfied with expectant treatment. 

Hsematoma of the Sternomastoid Muscle and Torticollis. — Occasion- 
ally it happens that some of the fibres of the sternomastoid muscle 
are torn. The accident is the result of undue torsion of neck. This 
may occur spontaneously in the course of the labour, but more often 
it is artificially produced during actual delivery. The effusion occurs 
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into the substance of the muscle, and most commonly in the lower 
part of the muscle. The effusion is seldom of any size and disappears 
entirely, although absorption may be very slow. In some instances, 
however, a torticollis has followed this injury, although most cases 
of torticollis are probably due to injury of the spinal accessory nerve 
or the cervical plexus. 


INJURIES TO BONES 

Fracture of Skull and of Cervical Vertebree. — In most< cases those 
injuries occur during a parturition in which the labour has been pro- 
tracted owing to disproportion between the foetal head and the 
maternal pelvis. In some, the force of the uterine contractions has 
been sufficient to overcome the obstruction in the parturient canal, 
and the injuries, therefore, may be described as spo7itaneouH, But, 
speaking generally, the delivery has been terminated by forceps or 
traction on the lower limbs, and the injuries are therefore the result of 
violence. Occasionally very extensive fractures are directly produced 
by the blades of the forceps, more especially if the child’s head has 
been grasi)ed obliquely — the occipital and frontal bones then suffer 
most. More frequently, however, the fracture has not been directly 
caused by the forceps ; it has been produced by the projecting 
promontory of the sacTum — in this event the parietal and frontal 
bones are those usually injured. 

In recent years, by means of X-rays, more accurate observations 
regarding injuries to the occipital bone and upper cervical vertebrae 
have been possible, with the result that the causes of still-birth have 
been further elucidated. There have been some very interesting 
investigations in this connection in recent yeais. 

The occipital bone, in the foetus, consists of four component })arts — 
the squamous portion behind, the two lateral portions and the basilar 
portion in front — separated by cartilage. It is obvious, therefore, how 
very vulnerable this bone is, and how easily it may be injured when 
the occiput is pressed hard against the rami of the pubes during forceps 
delivery or extraction of the after-coming head. Apart from the injuries 
resulting from forceps and breech deliveries, there are undoubtedly a 
few cases in wlxich the injury is produced by the fingers of the operator 
pressing on the occipital bone in his attempts to maintain flexion of 
the head during delivery of the after-coming head, and even occasion- 
ally during delivery of the fore-coming head. Fracture may even take 
place during a spontaneous delivery. ' 

Injuries to the cervical vertebree have long been known to account 
for many foetal deaths, in breech deliveries more particularly ; although 
similar injuries may also result from forcible traction on the fore- 
coming head if the shoulders are arrested. We would here stress the 
dangers of one particular rmnoeuvrey viz,, rotation of the occiput forwards 



612 


OBSTETRICS AND GYNiECOLOGY 


in an occipito-posterior position if the shoulders of the child are fixed. 
This subject has been fully considered elsewhere (p. 448). 

One other condition which possibly may account for some foetal 
deaths during labour calls for mention. If the foetal head is well down 
in the pelvis a sudden change of the mother's position from the recxmbent 
to the erect or even sitting posture may bring about a fracture of the cervical 
vertebrae, or pressure on the spinal cord in the region of the second and 
third vertebrae, with fatal consequences. The accident is most likely to 
happen in a multipara with a pendulous abdomen. 

We point out these different injuries, not with any idea of minimising 
the importance of intracranial haemorrhage from tearing of tentorium 
or falx cerebri, which are accepted as the most important causes of 
foetal death from trauma. Our purpose is to direct attention to other 
lesions which are found at autopsy, but do not receive so much 
consideration. In some 12 to 15 per cent, of autopsies of fresh still-bom 
children spinal injuries have been discovered. Long years ago Spencer, ^ 
in his historic monograph, pointed out the frequency of such lesions. 
In the light of more detailed examination of the vertebral column, we 
now know that following breech deliveries the proportion of foetal deaths 
(intrapartum and neonatal) due to spinal injuries is considerable (30 
to 40 per cent.). 

Indentation of the Skull. — Indentations of the skull are either 
furrow -sha}3ed or spoon-shaped. The furrow-shaped variety are the 
less serious, and seldom give rise to much immediate disturbance. They 
may be of various forms. They are confined to the parietal or frontal 
bones. More serious are the spoon-shaped indentations, for in many 
cases they are associated with fracture of the indented portion of 
bone. 

The injury is usually situated on one or other of the parietal or 
frontal bones in the neighbourhood of the anterior fontanelle. With 
few exceptions it occurs where there is deformity of the maternal 
pelvis, most commonly a deformity of only a moderate degree. The 
indentation is caused by the head being pressed or pulled against 
the projecting sacral promontory. Defective ossification of the skull 
predisposes to the accident. 

The simplest operation is to make an incision through scalp and 
pericranium along the lower margin of the depression, cut the bone 
with elbowed scissors, and then* inserting a flat elevator (handle of 
scalpel) between the dura mater and skull, raise the indentation. In 
the illustration (Fig. 252) is seen the result from such an operation. 
There is no flaj) turned down ; if this is necessary, then the incision 
should be made along the upper margin of the indentation. 

Less importance is attached to indentation of the skull to-day 
than formerly. There occur, however, odd cases in which the indentation 

^ “ Viscera! Haeraorrhages in Still-born Children ; an Analysis of 130 Autopsies,” Tram. 
Lond. Obst. Soc.^ 1892, voL xxxiii., pp. 203-296. 
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produces pronounced symptoms of serious portent which are relieved 
immediately by operation. 

Fractures of Other Bones. — The writer has twice observed fracture 
of the lower jaw ; it was caused by the tip of the blade of the forceps. 
The bones most liable to be fractured are the clavicle, humerus, and 
femur. The accident most commonly occurs in bringing down the 
limbs in breech presentations. 

Fractures of the clavicle are frequently incomplete, but those of 
the humerus and thigh are generally complete, the bone being broken 
right across. 

An injury to humerus, very easily overlooked, is separation of upper 



252. — Spoon- Hliapcd Indentation of the Left Parietal Bone. Kight-hand figure 
shows the indentation raised and scalp stitched. 


epiphysis from diaphysis. A varying degree of deformity results. 
In the more grave form the arm hangs paralysed, and may simulate 
Duchenne s paralysis. In all cases a radiograph should be taken ; 
but, unfortunately, it cannot always be demonstrated by X-rays, as 
the upper epiphysis of the humerus may not show any ossification 
at birth. 


INJURIES TO ABDOMINAL AND THORA(I(^ VIS(^ERA 

Injuries to the abdominal and thoracic viscera, if they are 
sufficiently marked to be recognisable, usually pix)ve fatal. Probably 
the more heroic methods of resuscitation are responsible for most of 
the cases of ruptured liver or haemorrhage into the lung, although, 
in cases of asphyxia in which there is great venous engorgement of 
viscera, spontaneous haemorrhages may occur. It is common to find, 
at post-mortem examination of infants dying of asphyxia, })etechial 
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hsemorrhages scattered over the pleura and pericardium, and retina. 
Many of these slighter petechial haemorrhages are probably the result 
of asphyxiation, and are not primarily the cause of death. Particularly 
serious are h(Bm(yrrhages into the suprarenals. The importance of this 
last-mentioned lesion is stressed by Ehrenfest and several other 
authorities. 

INJURIES TO BRAIN, SPINAL CORD AND PERIPHERAL 

NERVES 

Cerebral Haemorrhage. — Amongst the earliest and most important 
investigations into this subject was that made by Spencer, to which 
reference has already been made. In more recent years an extensive 
literature has accumulated on the subject. The contributions from 
this country by Eardley Holland and Lane-Claypon and by Norman 
Oruickshank call for special mention. Ehrenfest, in his volume on 
“ Birth Injuries of the Child/’ presents the subject very comxdetely 
and gives a full bibliography. 

Hajmorrhage on the brain surface and into the brain substance 
was referred to by many of the earlier writers ; but it has come to be 
realised that most intracranial haemorrhages which prove fotal arc due 
to tears of tentorium and/or to the falx cerebri — the blood comes 
chiefly from the vein of Galen. Intracranial haemorrhages are found 
in 40 to 50 per cent, of dead births and neonatal deaths (Fig. 253). 

It is not difficult to realise how oblique or antero -posterior grasj) 
of head with forcej)s or forcible traction on the after-corning head in 
breech presentations, or, indeed, extreme moulding of the head in a 
spontaneous delivery, may on occasions produce the injuries we are 
considering. Further, our readers can readily understand that the 
premature child, with tissues more delicate and cranial bones less 
ossified and more mouldable, is very easily injured. The dura mater 
is so vascular and easily torn that stresses and strains insufficient to 
cause intracranial damage to the matuie infant may readily cause 
meningeal tears in the premature child. The haemorrhagic diathesis 
may account for the haemorrhage in some cases ; for that reason it is 
advisable to test the coagulation time of the infant’s blood. 

Diagnosis of intracranial haemorrhage in the child born alive may 
be difficult. Muscular rigidity or. xmralysis, feeble cry and inability 
to suck, squint, convulsions, respiratory disturbance, and intermittent 
attacks of cyanosis are all signs commonly found. Of these, convulsions 
and intermittent attacks of cyanosis are the most important physical 
signs. A tense bulging anterior fontanelle suggests haemorrhage into 
the cerebral ventricles. Lumbar puncture often clears up the diagnosis. 
A blood-stained or definitely yellow cerebro -spinal fluid is proof of 
intracranial bleeding, provided that blood has not been introduced from 
vessels injured by the exploring needle. 
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If death does not occur within the first few days after birth the 
child may recover completely, though many suffer from permanent 
disability — e.g, spastic paralysis of one or more limbs, hydrocephalus, 
mental deficiency, and temperamental pecuharities. All evidence goes to 
prove that birth injury is rarely, if ever, responsible for congenital idiocy. 
It is of very great importance to bear this in mind, because in the 
past injury at birth has been advanced as the cause of this condition 
and the doctor or the midwife has been blamed without justification. 



permission, ** Manual of Obstetrics.*' 

{Eden arid Holland. 8</i Edition, 1938. ,/. dr A. ChurehUl.) 

J^'iG. 253. — Complete Bilateral Tear of the Tentorium Cerebelli. 

On the' left hand the anterior edge has remained intact. From 
a breech labour in a primipara. 

There are, as Sxieiicer pointed out, a number of cases of haemorrhage 
limited to the parietal region of the Sylvian fissure, and which he 
attributed to “ clamping of the vein (great anastomotic) from pressure 
of the lower anterior (;orner of the parietal bone, which immediately 
overlies the main trunk of the vessel.’* He attributed great importance 
to softness of skull bones and increased mobility of the bones from 
laxity of the sutures, and particularlv of the lower edge of the parietal 
bone.” 

Hcemorrhages into the brain substance may be quite independent 
of trauma, although in many instances it may be secondary to the 
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injuries already described. One has to remember that asphyxia, from 
causes other than trauma, may be followed by haemorrhage into the 
parenchyma of any organ (brain, liver, spleen, kidneys, etc.). 

Skilled nursing is of the greatest importance in the treatment. 
The child should be disturbed as little as possible, and in cases where 
the sucking and swallowing reflexes are interfered with, nourishment 
should be given by the stomach tube. Attacks of cyanosis may be 
treated with oxygen (carbon dioxide ?) administered through a nasal 
catheter. Where intracranial pressure is increased, lumbar or ven- 
tricular puncture usually gives relief, and may have to be repeated 
several times, ilfore drafitic operative procedures have nwt met with 
sufficient success to %varrant their adoption. If there is delay in the 
blood-coagulation time, whole blood (paternal) should be injected 
subcutaneously. In the cases in which convulsions occur (50 per cent.), 
chloral hydrate should he administered in dosage sufficient to keep the 
infant under its influence for several days. 

Spinal Cord. — We have already indicated the injuries which the 
vertebral column may sustain and how such injuries may directly 
damage the cord or produce haemorrhages on its surface or into its 
substance. Grave injury to the upper cervical area is necessarily 
fatal : slight injuries to the lower cervical, dorsal, or lumbar regions 
may lead to spinal paralysis. 

Injury to Peripheral Nerves. — The common peripheral nerves to be 
damaged are the facial and the upper part of the brachial plexus. 

Facial paralysis is almost always caused by pressure of a blade 
of the forceps on the facial nerve as it passes 
out of the stylo-mastoid foramen. In the great 
majority of cases recovery is rapid and complete, 
hi the rare cases in which the paralysis persists 
the brain or the petrous portion of temjioral 
bone has been injured. 

Brachixd paralysis, which in most cases is 
due to stretching of the roots or trunks of the 
brachial plexus either during extraction of after - 
coming head, or fore-coming head if there is 

Fl«. 254.-Facial Paralvais. difficulty itl thc birth of tho shouldcrH, is a less 
common but a much more serious injury than 
damage to the facial nerve. The- injury results from traction on the 
fore-coming hexul or on the trunk in breech delivery if the side of head^ 
and corresponding shoulder are closely apj)roxAmated. 7^ he result is that 
the brachial plexus on the opposite side is torn. The accident is almost 
impossible if traction is made m axis of head and trunk and> shoulder and 
head are not aj)proximated. The usual muscles to be paralysed are those 
supplied by the upper two roots of the plexus (fifth and sixth cervical) : 
this type is known as the Erb-Duchenne paralysis. Sometimes the 
whole arm is paralysed, and there is also a rare type in which the triceps 
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and the muscles of the forearm are affected — the Klumpke paralysis. 
In this case the eighth cervical and first dorsal roots, or the trunk they 
form by their junction, have been damaged. 

In Erb-Duchenne paralysis the arm is held adducted and rotated 
inwards ; the forearm is extended and pronated. The muscles 
affected are the deltoid, the supra-spinatus and infra-spinatus, the 
teres minor, the biceps, the brachialis anticus, and the supinator longus. 
There is no loss of sensation. 

In Klumpke\s paralysis the forearm is flexed at the elbow and 
Kupinated ; the hand is flaccid. The muscles affected are the 
triceps and all the muscles of the forearm and hand, except the 
supinator longus. There may be narrowing of the palpebral fissure 
and inyosis of the affected side, due to damage to Hymj)athetic 
fibres in the neck. 

Brachial paralysis is usually easily recognised, though loss of 
function from fracture of the humerus or clavicle may lead to mistaken 
diagnosis. The i)scudo -paralysis of syphilitic osteochondritis is very 
seldom present at birth, and that of scurvy never. Paralysis from 
l)oliomyelitis is never present at birth ; paralysis from cerebral lesions 
is of the upper neurone type. 

Early treatment of brachial paralysis is of great importance, for the 
earlier the treatment is commenced the greater is the hope of recovery. 
Though immediate surgical treatment was at one time advocated, it 
is now generally considered inadvisable. As a preliminary measure, 
until the appropriate splint can be made, the arm should be abducted 
and rotated outwards and the forearm flexed to a right angle, 
supinated and laid on the child’s pillow. A band of adhesive plaster 
round the wrist and })inned to the pillow will maintain the arm in 
this position. 

ASPHYXIA NEONATORUM 

Thcie has been in the past a great deal of theorising and 
speculation regarding the genesis of the first respiratory efforts of the 
child. Reflex peripheral irritation was, until a comparatively recent 
date, given as the explanation, and all methods to bring about 
respiration were based on the assumption that peripheral irritation 
by cold water, slapping, etc., and increased oxygenation of the blood 
by artificial respiration were the correct procedures. To-day we know 
that the ])rimary stimulus to the respiratory centre is a gradual 
accumulation of ('(>2 in the blood. Operators have remarked on the 
fact that the child delivered by Caesarean section is 'often in a condition 
of apncea, in contrast to the child delivered in the ordinary manner, 
who cries lustily when born ; the reason, of course, being that the 
former, unlike the latter, has not been subjected to the influences 
which bring about accumulation of CO2. It has also been observed 
that morphia administered to the mother, especially late in labour, or 
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prolonged chloroform anaesthesia, may cause apnoea in the child. 
With morphia the duration and extent of the apnoea depend upon 
when in labour the morphia was administered. Shute and Davis 
state : ‘‘ The interval between the administratioii of the drug and the 
birth of the baby is the most important factor in the occurrence of 
neonatal narcosis.” They found that it reaches its peak at three and 
a half hours, then slowly declines, and is pretty well gone by six hours. 
Scopolamine increases the neonatal narcosis. Here apnoea is due to 
inhibition of the respiratory centre by the drug. 

As labour i)roceeds to the termination of the second stage : (or) the 
placental (nrculation is being repeatedly interfered with by the uterine 
contractions ; (6) the child, especially its head, is being subjected to 
external j)ressure in its passage through tlie utero-vaginal tract ; (r) 
the child after birth is subjected to a change of environment, from a 
liquid medium at 99"" to the room temf)erature of 60° to 70°. The 
combination of the accumulated carbon dioxide in the blood and the 
external stimuli result in a gas]) or cry and the establishment of 
respiration and pulmonary circulation. 

The causes of asphyxia neonatorum are numerous, but may be 
divided into three main groups : 

1. Traumatism, 

2. Interference with the placental circulation. 

3. Interference with expansion of the child's lungs. 

We would point out that this section deals with asphyxia, not with 
death of the child. The conditions mentioned, therefore, a])ply only 
in the lesser degrees in which asphyxia is caused and the child is not 
‘ dead-born.” 

1. Traumatism. — In this group, termed by Barnes many years 
ago “ paralytic asphyxia,” the condition is produced by (^omj)ression 
or injury to the brain and/or spinal cord. ' We have come to learn 
from the many investigations made in recent \^ears that these injuries 
account for 30 to 40 per cent, of the fatalities, and if present to a lesser 
degree for a very large proportion of the children bprn less or more 
asphyxiated. That being so, it is obvious that the infant must be 
handled very gently during and after birth. 

2. hiterference vnth the Placental Circulation. — Interference with 
the placental circulation may be due to several causes : (a) Premature 
separation of the placenta, as in placenta prsevia or accidental haemor- 
rhage. (6) Direct pressure on, or constriction of, the umbilical vessels 
by knots, twists, or prolapse of the cord. ( N.B. — Occasionally asjyhyxia 
results if the cord, twisted round the neck of the child, gets pressed agamst 
the symphysis pubis while the child is bemg horn (f). 408). This cause is 
often overlooked, for the accoucheur has ausculated the foetal heart and found 
it quite satisfactory before proceeding to deliver the child.) (c) Prolonged 
labour after rupture of the membranes, accompanied by undue })ro- 
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longation of the uterine contractions, thereby causing interference 
with the placental circulation, (d) Direct pressure on placenta between 
uterine wall and child's body, (c) Velamentous or battledore insertion 
of the cord — the cord coming off the most dependent edge of the 
placenta is subjected to pressure by the presenting part. (/) Grave 
diseases of the mother, in which, for various reasons, her circulation 
is weak or interfered with — heart and lung diseases, anaemia, 
haemorrhage, or the moribund state. 

As a result of interference with the placental circulation there 
occurs a relative increase of carbon dioxide in the blood, so that 
the respiratory centre in the medulla is excited, and (except where the 
mouth of the child is closely applied to its own body or to the uterine 
wall) amniotic fluid, meconium, and mucus may be inspired. Indeed, 
if air is carried into the uterus, as for example by the operator’s hand 
in performing version, the child may inspire this air and the intra- 
uterine cry {vagitiis uterinus) may be heard. On two occasions the 
writer («I. M. M. K.) has heard this cry quite distinctly. 

The next st<ige is that the medulla becomes poisoned with carbon 
dioxide and death results. In other cases the death of the child is more 
gradual, and is really due to an insufficient supply of oxygen. 

3. Interference with the Expayision of Child's Lungs. — Here the 
condition is a true asiffiyxia, as we recognise it in suffocation, drowning, 
and overlying. It may occur if the child is born with a caul, or has its 
mouth or nasal passages obstructed by mucus or maternal secretions, 
or is drowned in liquor amnii, as mentioned later. 

It is customary to distinguish two forms of asphyxia neonatorum : 
{a) asphyxia livida ; [b) asphyxia pallida. 

Asphyxia Livida. — In asphyxia livida the skin is dusky red and 
the cutaneous vessels are turgid. The umbilical vessels are overfilled 
with dark-coloured blood, and are usually pulsating strongly. The 
<^ardiac action is good and not unduly slowed. The muscles are in good 
tone and the sphincter ani maintains the anus closed. 

The lu’ognosis in a simple case of asphyxia livida is good. At 
first the child may not make any attempts at spontaneous respiration ; 
but after a brief period feeble respiratory efforts are observed, which 
are shortly followed by more active attempts, and finally reach a climax 
in a cry. Treatment of the condition is described later. 

Asphyxia Pallida. — In this condition the respiratory centre becomes 
depressed and finally paralysed by the lack of oxygen and the 
accumulation of carbon dioxide. The most striking difference is 
the colour of the skin, which is of a dirty-white 'colour and entirely 
without evidence of cutaneous blood-supply. Equally noteworthy is 
the absolute Joss of muscular tone in limbs, back, neck, and lower 
jaw. A finger introduced into the anus encounters no resistance, as 
the sphincter ani has lost its power to contract. 

Paresis of the cardiac musculature is indicated by enfeebled cardiac 
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action, and the lack of blood in the skin and umbilical vessels. 
Hence, the child presents just that very appearance which one sees in 
a person stricken down in a faint or in a condition of shock following 
an accident. Gasping attempts at respiration may be made at long 
intervals — they are entirely diaphragmatic in character, unassisted 
by the muscles of the thoracic wall. They are futile efforts as little, 
if any, air reaches the bronchioles. 

Should success follow any of the means employed to resuscitate the 
child, the colour of the skin gradually changes, the cardiac action 
becomes more forceful and regular, and tonicity returns to the 
muscular system. 

In most cases in which a post-mortem examination is made on 
a child not resuscitated, the lungs are heavy, of a dark fed colour,, 
and shov^ numerous subpleural haemorrhages from the overfilled, 
delicate, and very much distended vessels. (If the child has made 
intranatal attempU at respiration, liquor amnii, meconium, etc., are 
found in the air-passages.) The brain and its membranes likewise 
participate in the congestion : meningeal effusions and cedema, 
especially over the cortex and base, are common. Haemorrhages into 
the substance of the brain are comparatively rare ; but there may 
be extensive subdural haemorrhage if the tentorium has been torn. 
Haemorrhages into the thoracic and abdominal viscera are very general 
(suprarenal hicmorrhages arc particularly serious (p. 614). The right 
side of the heart has its cavities distended with dark venous blood, 
and subpericardial haemorrliages are frequently noted. 

In children who are resuscitated the prognosis is grave. Cerebral 
extravasations of blood from trauma are responsible for many deaths, 
and pneumonia carries off a considerable number. Should re.suscitatiov 
have been extremely difficult to establish, the prognosis is very grave indeed. 

Treatment. — A better understanding of the causes of intranatal 
death, and an appreciation that the asphyxiated child is in realit\' 
suffering from shock in many instances, has completely revolutionised 
the treatment of asphyxia neonatorum. Gentle handling has replaced 
violent peripheral stimulation and artificial respiration. 

Immediately following the birth, the iimbilical cord should be 
clamped with pressure forceps and divided. The child should then 
be placed on a pillow and covered with a warm blanket. The head 
of the child should be dei)ressed slightly and any loose mucus in the 
upper air-passages removed by a suction catheter (rubber). Gentleness 
should be exercised in removing the mucus, as it is important to avoid 
abrading the mucous membrane. By this means insufflation of mucus 
is prevented when the child makes the first inspiration. Reference 
has already been made to the heavy toll infection takes. By doing 
everything possible to prevent abrasions of mouth and throat, and 
insufflation of mucus possibly infected, one reduces very appreciably 
the chances of general and pulmonary infection. 



ASPHYXIA NEONATORUM 


(>21 


More complete removal of secretion can be effected by passing the 
tube into the trachea — a simple procedure if the child’s reflexes are 
absent, but more difficult if they are still present. Fortunately, in 
the latter event intubation of the trachea is seldom necessary. There 
is, however, one condition in which intratracheal intubation is all- 
important, viz., cases in which the child has inspired large quantities 
of liquor amnii. In such cases the child is literally drowned in liquor 
amnii, and will certainly die if the liquor amnii is not removed. The 
tragedy of a perfectly healthy child being drowned may hapj^n when 
rupture of the membranes occurs or a large quantity of residual 
liquor amnii gushes out of the vagina and the child at the same time 
makes a deep inspiration. Drowning of the child in liquor amnii has 
on occasions occurred following delivery by Caesarean section. If this 
accident occurs, the child’s head should be depressed, a tube passed 
into the trachea, and its chest compressed. 

The very common procedure, of holding the child by the ankles 
with the head kept dependent until the first respiratory effort has 
occurred, is suitable and sufficient for minor degrees of asphyxia. In 
the graver forms, however, this exposure and handling of the child 
may aggravate the shock. 

The upper air-passages having been thoroughly cleared, further 
treatment will depend upon the variety and degree of the asphyxia. 
In the case of asphyxia livida a little blood should be allowed to escape 
from the umbilical cord and moderate peripheral stimulation applied 
by dashing a little cold water over the child’s chest, or by rubbing 
its chest with whisky or brandy. Violent slapping is bad, as it may 
produce bruising and shock — we have seen extensive ecchymoses 
from it. Another method of reflex stimulation is rhythmic traction 
of tongue, Init it is of no great value. If the asphyxia shows any sign 
of passing into the graver pallida variety, oxygen and carbon dioxide 
should be administered as described later. 

The child apnodc from morphm or other drugs generally recovers 
if left alone, because sooner or later its respiratory centre is stimulated 
by accumulation of carbon dioxide and it begins to breathe. If any 
anxiety is felt regarding its condition, as indicated by slowing or other 
alteration in the heart-beat, oxygen and carbon dioxide should be 
administered. The appearance of the child apmeic from scopolamine 
and morphine is sometimes rather alarming and occasional deaths 
occur ; but they are relatively few, and practically never occur unless 
these drugs have been pushed beyond a reasonable limit (p. ilG). 

We must now consider the child suffering from asphyxia pallida. 
The child should be immersed in a large basin of warm water, and 
its air-passages cleared while it is in the basin. The water must not 
be too hot, but sufficiently warm to act as a mild peripheral stimulant. 
The whole trunk, neck, and back of the head (very important) should 
be under water ; only its face should be above the surface. Nothing 
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more should be done, but the foetal heart-beats should be noted, and 
occasionally the child’s face should be sponged with the warm water. 
Epinephrine and coramin, injected into the umbilical vein or the 
heart muscle, have been tried. More effective is the respiratory 
stimulant, lobeline hydrochloride grain, into the umbilical vein. 

After a minute or two the chest of the child may be gently 
compressed from time to time (twelve to fifteen per minute). This 
may induce inspiration and it stimulates mechanically the flagging 
heart. 

It seems hardly necessary to point out that artificial respiration can 
be carried out only after the lungs have been inflated. If this has 
occurred spontaneously, then in most cases respiratory efforts are 
likely to continue, at any rate in cases of asphyxia livida. If a child 
is making regular respiratory efforts, even at relatively long intervals, 
it is better left alone, as artificial respiration may upset the spontaneous 
rhythm and do more harm than good. Besides, if in the agitation of 
the moment the person in charge uses more force than is necessary, 
harm may result. One has witnessed an inspiratory effort checked or 
frustrated b}^ compression of the chest of the child. 

At the moment the treatment which is very much favoured is the 
administration of carbon dioxide (6 per cent.) and oxygen at a 
moderate degree of pressure with the object of (a) supplying carbon 
dioxide siifficHent to stimulate the respiratory centre, and (b) inflating 
the lungs. 

In all large hospitals cylinders of carbon dioxide and oxygen 
are available. A breathing-bag filled with carbon dioxide and oxygen 
(6 to 8 per cent, of the former), attached by tubing to a small face 
mask or intratracheal tube, is a simple outfit. The exit of the gas 
mixture is controlled by a stoi)-cock. Twelve to sixteen times a minute 
the bag is comj)ressed. The tracheal tube is more troublesome thiin 
the mask, but it ensures more certain entry of air into the lungs 
than the mask. 

The oldest and simplest insufflation method is mouth-to-mouth. 
The expired air from the operator contains carbon dioxide and oxygen 
in suitable proportion and at a suitable temperature. There are, 
however, several dangers, although all can be avoided by taking 
suitable precautions. Several layers of gauze placed over the mouth 
of the child protects the operator* from infection. Pressure on the 
epigastrium of the child prevents the expired air from the operator 
being forced into the stomach and compression of the child’s nostrils 
prevents its escape by that route. Lastly, if the operator fills out 
his cheeks, and only permits pressure by his cheek muscles being 
exerted on the air forced into the child’s Jungs, there is no risk of a 
dangerous degree of pressure which might rupture the alveoli of the 
lungs. 

A very simple technique has been recently described by Blaikley 
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and Gibberd.^ They use a special pharyngoscope (Down Bros., 
London). The child is held by an assistant with its head overhanging 
the table on which it lies. The upper respiratory passages are cleared 
of mucus and the pharyngoscope introduced over the tongue. If the 
tongue is pressed forwards the epiglottis moves with it and the vocal 
cords are exposed. The cords are usually relaxed and offer no resistance 
to the passage of the catheter. The authors mentioned stress three 
important points in their technique. Firstly, they point out that the 
intratracheal pressure required to achieve the initial expansion of 
atelectatic lung — 15 to 20 cm. of water — is considerably higher than 
that required to maintain ordinary respirations in a previously expanded 
lung, and with a catheter of the size recommended this may call for 
pressure of 35 cm. of water in the bag from which the gases are 
delivered. Secomlly, they insist that the infant must be kept in a 
slightly inverted position (making an angle of not less than 1 5 degrees 
with the horizontal) so that gravity may prevent inspiration of mucus, 
etc., into the alveoli of the lungs. Thirdly, they point out that the 
real need is for oxygen, and the admixture of 5 per cent, carbon dioxide, 
though useful, is of relatively minor importance in an asphyxiated 
infant whose tissues contain an excess of this substance. They do not 
recommend intratracheal insufflation as a routine method, but reserve 
it for those cases in which simple methods fail to establish respiration, 
and they also quote (*ase8 of partial atelectasis with repeated attacks 
of cyanosis in which immediate and permanent improvement resulted 
from insufflation. 

A much more elaborate method is the employment of the Drinker 
apparatus, by which the chest is expanded by establishing a negative 
pressure (8 to 10 cm. of water). 

The observations which have been made with the Drinker apparatus 
are undoubtedly most interesting, but it is unlikely that so complicated 
an apparatus will come into general use in hospitals. Besides, it is 
very questionable if, by negative pressure, as satisfactory expansion 
of lungs can be established as by direct intratracheal insufflation by 
])ositive pressure, which, as we have seen, can be very easily carried out. 

Lumbar jjuncture may be of service in cases of intracranial hsemor- 
rhage and any Ibrm of increased intracranial tension, but the prognosis 
is extremely unfavourable in such cases, and the benefit, if any, is 
generally only temporary. 

It will bo observed that no reference has been made to artificial 
respiratioji as carried out by the Schultz, Byrd, Marshall Hall or 
Sylvester methods. All are dangerous (probably the last-mentioned 
the least so), because they disturb the child. Particularly dangerous 
is the Schultz method. Not only may it aggravate the lesions 
responsible for the asphyxia and shock, but the manipulations in 
themselves may produce additional lesions. 

^ Lancet, 1936, vol. i., p. 730. 
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DISEASES OF THE NEWBORN (3HILD 

Diseases of the newborn are considered in Chapter XXXVIII, 
entitled “ Health, Nutrition and Disorders of the Newly Born Infant.” 
We think it advisable, however, to draw attention to one or two 
conditions which require treatment immediately or shortly after 
the child is born, and which are not referred to in that special 
chapter. 

Ophthalmia Neonatorum.— 'This serious infection of the eyes of the 
newborn most commonly occurs in the later stage of parturition, 
during the passage of the child through the lower vagina and vulvar 
orifice. In a few cases, however, of prolonged labour where the 
membranes have ruptured prematurely, the infection may occur whilst 
the child is stiU in utero. Further, there are a number of cases in which 
the infection occurs after birth, from the transference of gonococci 
by the fingers of the mother or nurse, or from clothing, dirty linen, etc. 
The time of incidence after birth indicates which of these sources of 
infection is the most })robable. In the majority of cases where the 
infection occurs during the later stages of the labour the disease does 
not manifest itself till the second or third day, whilst in the examples 
of intrauterine infection the child may develop symptoms shortly 
after its birth. 

The complication is most serious. Prior to 18S0, before the intro- 
duction of proj)hylactic treatment, it was estimated that 40 per cent, of 
the inmates of asylums for the blind owed their blindness to ophthalmia 
neonatorum. But matters have become very much better in recent 
years, and more especially since every case of conjunclwitis, however 
slight, occurring within twenty -one days of birth has to be notified. 

To-day the gonococcus is the exciting cause in only about 10 })er 
cent, of cases. Other organisms, e.g., bacilhis coll, streptococcus, 
staphylococcus, pneumococcus, are the (?ause ; but the veiy purulent 
examples are generally of gonoccal origin. 

Symptomatology. — We have seen that the infection generally 
occurs at the end of parturition, so that, as the incubation period of 
the infection is from two to three days, it is not until the beginning 
of the third day that symptoms manifest themselves. About this time 
a serous discharge, often blood-tinged, appears. The eyelids then 
become cedematous and swollen, -and within a very short period the 
discharge becomes purulent. This discharge is liable to be pent up 
underneath the eyelids, for the lids become adherent from dried-uj) 
secretion. If neglected, the ocular conjunctiva, which was at first 
only slightly inflamed, becomes swollen, cedematous, the cornea 
becomes opaque, ulcers form, infection of the eyeball occurs, and this 
may go on to complete destruction. It is of supreme importance, 
therefore, should the condition arise, that it be energetically dealt 
with ; better still, that every possible precaution should be taken to 
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prevent its occurrence. The treatment, therefore, may be divided 
into (a) prophylactic treatment ; (6) curative treatment. 

pKOPHYLAcmo Treatment. — Fortunately, if the treatment to be 
outlined is followed there is little chance of serious ophthalmia develop- 
ing. As such excellent results follow this treatment, it has become a 
routine practice in all obstetric hospitals. It has not yet been so 
universally employed in domestic obstetric practice, and this is to 
be regretted. 

The credit for instituting preventive treatment for this condition is 
associated with the name of Crede. It consists in careful sponging of 
the eyelids and the insertion of one or two drops of a recently prepared 
1 per cent, solution of nitrate of silver. No better prophylactic measure 
has been evolved, although some writers have taken exception to 
the strength of the silver salt and have suggested weaker solutions. 
Undoubtedly, catarrh sometimes follows silver nitrate, but that soon 
passes off and is of no serious consequence. A 1 per cent, solution is 
sufficient as a prophylactic ; but if the disease is established a solution 
of 1*5 per cent, strength may be used. It is claimed that the acetate 
of silver salt is better, as it is more stable and less irritating. Frotargol 
and argyrol, 6 to S per cent., have also been employed, but in common 
with many others we believe that nitrate of silver is better. Very 
rarely, indeed, does ophthalmia neonatorum develop if the eyelids 
are carefully sponged with small pledgets of cotton-wool soaked in 
boracic! solution and a few drops of nitrate of silver solution inserted ; 
hul the (Irop.s must be inserted underneath the eyelids, and not allowed 
to trickle over the skin. It must be done immediately following the 
))irth of the cliild, and as a rule need not be repeated. 

Ac^tive Treatment ip Disease Present. — S hould the eyes become 
early infected in a f)rotractod lalxnir or should the [)rof)hylaxis already 
mentioned not be followed or not satisfactorily (tarried out, the acute 
infection must be actively dealt with immediately, for every hour 
lost increases the chance of a corneal lesion, and onc*e the c^ornea 
is injured or infected it is impossible to tell how^ grave may be the 
consequences.^ 

In domestic practice the doctor and nurse should sit fating one 
another. The diild should be wrapj)ed u]) in a towel with its trunk 
rt^sting on the lap of the nurse ; its head should be held between the 
knees of the doctor. It is advisable that both the nurse and dotlor 
wear goggles and rubbtT gloves, for sometimes when se])arating the 
lids a spurt of pus may occur, and nurse or doctor may have their eyes 
infected. Ihe eyelids, having been carefully sponged with pledgets of 
<HJtton-wool soaked in boracic solution, should be carefully separated. 
It is hardly necessary to use lid retractors, although sometimes it is 


^ The cuiidilion may have .such senuus consequences for tlie eliild that, when at all 
l)o.ssihle, treatment shonid hi* carried out in an ophtlialinic elinique l)y iwports. Besides it ia 
very difficult for the nurse siiij;le-hand<»d to carry out the treatment here detailed. 

40 
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impossible without them to cleanse thoroughly the cornea and con- 
junctiva. By means of pipette or douche tube the eyeball and lids 
are thoroughly washed with boracic solution. The douche nozzle or 
pipette should not be pushed in forcibly between the lids, as it may 
abrade the conieal surface. Having washed the eyes, one or two drops 
of the silver nitrate, protargol, or argyrol solution should be inserted. 
Every two hours during the day, and several times during the night, the 
nurse-in-charge should cleanse the eyes in the manner already described. 
This repeated cleansing is of great importance. The application of 
the nitrate of silver must not be repeated too often. Usually only 
one or two applications are necessary. After each treatment boracic 
ointment should be smeared along the margins of the eyelids so as to 
prevent them sticking together. 

Where the lids are more seriously affected it may be necessary to 
evert them and paint the surface with a nitrate of silver solution 
(3 per cent.). In more severe cases, where the cornea is seriously 
damaged, the routine treatment should be persisted in, and the 
nitrate of silver continued in a somewhat weaker solution. It is 
necessarx’ also to put in a few drops of atropin to keep the pupils 
dilated. 

The doctor and nurse-in-charge must ensure that all dishes, cotton- 
wool, towels, etc., employed are kept entirely for the infant’s use, as 
severe infections to the eyes of the mother or other members of the 
household might oc<;ur if this precaution is not taken. 

Sulphonamides so beneficial in the treatment of gonorrlnna have 
been recommended for ophthalmia neonatorum. Special tabloids 
(0-125 gm.) of sul})hapyridine should be administered every four hours 
until six tabloids have been given. 

Where one eye only is affecited, prophylactic; measures should be 
employed for the healthy one, and a dressing aj)plied over it. It is, 
however, difficult to prevent the other eye becoming infected. 

Umbilical Hernia. — The grosser forms and the variety known under 
the term exomphalos,” where the abdominal contents lie outside the 
abdomen (p. 505), are easily re(;ognised. It is the slighter forms, where 
only a finiall loop of bowel protrudes into the substance of the umbilical 
cord, which may be overlooked. There have been a number of cases 
recorded where such a cord, looked upon as simply large and 
oedematous, has been tied and '.cut, and it has been found that a 
loop of bowel has been excised. These small hernias can be easily 
diagnosed by stripping the cord towards the abdominal opening with 
the thumb and forefinger, when the bowel is felt to slip back into the 
abdomen. 

The treatment is immediate operation and closure of the patent 
ring in the abdominal wall. The writer has had a child operated upon 
within twenty minutes of its birth. 

In some of the more pronounced examples of ventral hernia or 
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exomphalos, a plastic operation at a later date may prove successful 
in securing a strong abdominal wall. 

The most common form encountered is where a small hernia 
develops some time after the stump of the cord has separated. Very 
often such a small hernia can be cured by a well-fitting umbilical pad 
held in position by a rubber belt or strapping. 

Umbilical Infection. — Infection of the cord may have very serious 
consequences, as not only may there occur a cellulitis of the abdominal 
wall, but extension of the infection along the umbilical vein to the 
liver. It is quite probable that a number of obscure illnesses in 
the newborn arise from slight infections of this nature, consequently 
it is of supreme importance that the umbilical cord after birth should 
be carefully disinfected and treated with antiseptic dressings until it 
has completely separated. 

The simplest and best antiseptic is methylated spirit. Night and 
morning the umbilical cord and the area around its attachment should 
be swabbed with spirit, and when the parts are dry well sprinkled with 
sterile dusting powder. The cord should then be wrapped up in a 
piece of sterilised linen or cotton, the dressing being held in place by 
the abdominal binder. 
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CHAPTER XXXVI 


NORMAL PUEBPERIUM 

Involution of Uterus — Lochia — Lactation — Other Features of Puerperium — 
Management of Puerperium — Post-natal Examination. 

T he puerperium extends from the birth of the placenta until 
the generative organs have returned to the pregravid condition — 
a matter of six to eight weeks. The changes are most rapid in 
the first fortnight of this period. 

The three striking features of the puerperal state are : (1) involution 
of the uterus, (2) the discharge termed the lochia, and (3) lactation. 

Involution of the Uterus. — This is the process by which the uterus 
returns to the pregravid condition, shrinking from a sac which is 
about 7 inches (17*5 cm.) long and weighing about 2 lbs. (1000 grm.) at 
the end of labour to a small organ 3 inches (7-6 cm.) long and weighing 
1 ounce (30 grm.). The uterus never actually returns to the original 
state ; in a j)aro\is woman it always remains a little bigger and more 
movable than in a nullipara. 

After birth the fundus is about the level of the umbilicus — i,e. 4 to 
5 inches (10 to 12*5 cm.) above the symphysis. During the first twenty- 
four hours it rises a little ; thereafter the uterus becomes steadily 
smaller, diminishing at about the rate of J inch (-8 cm.) daily. By 
the tenth to the twelfth day it can no longer be felt in the abdomen. 
Frozen sections (Figs. 255, 250) made through the puerperal pelvis have 
demonstrated that the lower uterine segment exhibits rapid retrogres- 
sive changes ; it can no longer be distinguished by the third day. 
The cervix shrinks to its minimal size in the course of six or seven 
days. It never, however, regains its small, conical, pregravid state ; 
by its permanent increase in size and by the transverse opening out 
of the external os its parity can subsequently be recognised by vaginal 
examination. In exceptional cases it may, however, be impossible 
from a vaginal examination of the cervix to determine that the woman 
has ever given birth to a child. 

The rate of involution of the uterus is usually recorded on the 
patient’s pulse and temperature chart (Fig. 257), the height of the 
fundus above the symphysis being noted day by day. In making 
these observations the same hour each day should be chosen, the 
uterus should be pulled over to the middle line, it should be kneaded 
till it is in a state of contraction, and the bladder should be empty. 
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From Harbour's "Anatomy of Laimurs." 

Fig. 2r>5. — Utorus immediately after Labour, 
Note letracted active contractile portion, 
lower HOgment, and cervix. 


If these details are not followed erroneous measurements will be 
obtained. 

The rapid shrinkage of the uterine wall is chiefly due to autolysis 
of the muscle fibres, whereby their protoplasm is broken down by 

proteolytic ferments into soluble 
end-products which are removed 
by the blood-stream. As a result 
of this, peptones are present in the 
urine of puerperal women and the 
excretion of nitrogen is greatly 
increased in the early days of the 
puerperium. The vessels of the 
uterine wall become closed by 
thrombi and undergo degenerative 
changes and disappear. They are 
replaced by new vessels which are 
formed in the organising clot in 
the lumen of the obliterated vessels. 
Absorption of the wall of the old 
vessels is often incomplete and 
they remain as scattered areas of 
elastin. which can be recognised 
by their special staining reactions. This api)earance is characteristic 
of the parous uterus, but when these areas are present in excess 
the condition is known as mibinvolufion. Teacher, who made an ex- 
haustive study of the process of in- 
volution, showed that the process 
was almost uninterrupted by slight 
infection and may go on in the 
presence of even severe infection. 

On the other hand, much delay 
and great variation in the process 
of repair c^an result from the re- 
tention of fragments of placenta 
or membrane. 

The placenta separates through 
the level of the spongy layer of 
the decidual membrane and the 
remaining decidua becomes de- 
tached during the puerperium and 
escapes in the lochial discharge. 

Some of it, however, at the deepest 
level where it is related to the muscular wall, remains, and from the 
stroma and gland cells in it the endometrium is regenerated. Except 
at the placental site, the surface of the uterine cavity is covered with 
epithelium within a week or ten days and the entire endometrium is 



From Barbour's “ Anatomy of Labours'* 

Fig. 25(i. — Uterus on Fifth Day of Puerperium. 



NORMAL PUERPERIUM 


633 


regenerated at the end of the third week. On the other hand, six to eight 
weeks are required for the disappearance of the placental site. According 
to Williams this is effected by the new endometrium growing under the 
edges of the placental site, which is gradually shed into the uterine cavity. 

Lochial Discharge. — Lochia. — ^This is the discharge from the genital 
tract during the first three or four weeks of the puerperium. It consists 
of blood and decidual remains, and for the first few days it is bright 
red. Later it becomes brownish and then yellowish. The duration of 
the red lochia varies considerably and in the majority of cases it far 
exceeds the supposed normal time limit of ten days. Besides red blood 
corpuscles and fibrin the lochial discharge contains leucocytes, decidual 
debris, vaginal epithelium and peptones. It is alkaline in reaction. 

The quantity of the discharge varies in different cases within normal 
limits. It is increased in such pathological conditions as arrested 
involution, retained portions of membrane or placenta, and where the 
placenta has been unduly large as in twin pregnancy. It is diminished 
in certain types of puerperal sepsis and in cases of undue flexion of 
the uterus, either acute anteflexion or retroflexion where the lochia 
may be pent up (Lochiametra, p. 662). 

The lochial discharge is usually sterile as it escapes from the 
uterus, but in the vagina it becomes contaminated with organisms. 
It therefore has a characteristically heavy odour. Where uterine 
sepsis is present, the lochial discharge is usually more profuse and more 
foetid, except in certain cases of severe sepsis where it is diminished 
in amount and practically odourless. 

Lactation. — During pregnancy extensive growth of the breasts 
occurs, affecting both the alveoli and the ducts, but secretion is 
confined to the prc:)duction of a watery fluid called colostrum (p. 670). 
Secretion of milk occurs only after parturition and disappears if the 
breasts are not suckled. The hormones responsible for the changes 
in the breasts are oestrin and progesterone from the ovary and 
prolactin from the anterior lobe of the pituitary gland. The ovarian 
hormones produce hypertrophy and glandular proliferation and pro- 
lactin causes the secretion of milk. Lac tation does not occur if 
pregnancy is terminated in the early months or if the fentus dies in 
utero. Therefore there is probably another factor controlling lactation, 
associated with the gi’owth of the foetus (v/de p. 128). 

The secretion of milk usually appears on the second or third day 
of the puerperium and may cause sudden engorgement of the breasts, 
with consequent discomfort and often slight pvrexia. The mechanical 
stimulus of suckling is the chief factor in the maintenance of mammary 
secretion (p. 670). 

Other Features of the Puerperium. — ^At the close of a normal labour 
the pulse is full and moderately slow and the temperature usually 
subnormal. Sometimes slight sWering occurs, without rise of tem- 
perature or pulse-rate. If the labour has been prolonged the patient 
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shows signs of exhaustion and the temperature may be 100® F, or 
higher. Even after a normal labour the temperature may rise one or 
two degrees without any unfavourable accompaniments and is 
probably due to reaction from the muscular fatigue of labour. It falls 
within twenty-four hours. The temperature should be recorded 
carefully morning and evening for the first fourteen days of the puer- 
perium. Temporary elevations of temperature may occur in the 
first vreek of the puerperium from such causes as engorgement of the 
breasts, excitement, or bowel disturbance, but any rise of temperature 



above 100® F. should always be regarded seriously and a thorough 
clinical and bacteriological examination carried out. It is safer to 
regard such cases as due to puerperal sepsis and keep them isolated 
until it is proved that infection is not present. 

Puerperal pyrexia is now a notifiable condition. For this purpose 
the Ministry of Health has defined puerperal pyrexia as a rise of 
temperature within twenly-one days of childbirth or miscarriage to 
100 '4° F. (38° C,) or more, sustained during a period of twenty-four 
hours or recurring during that period. 

The pulse-rate must be carefully recorded during the puerperium, 
as it is a more reliable index of the patient’s condition than the 
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temperature. With the reactionary rise of temperature which some- 
times occurs after delivery, the pulse-rate remains undisturbed. In 
cases of sepsis the fever is accompanied by a disproportionately rapid 
pulse-rate. In cases where there has been severe haemorrhage or 
undue exhaustion, the pulse-rate may remain abnormally rapid for 
several days. 

As a rule the patient passeKS urine naturally about six to eight 
hours after delivery, but there may be difficulty due to various factors, 
such as nervousness and bruising of tissue round the urethra. There 
is usually a well-marked diuresis in the first two days of the puerperium 
after which the amount gradually falls to normal limits. Lactose is 
normally present in the urine after lactation is established. Peptones 
are present in small amounts during the first week and are attributed 
to involution changes in the uterine muscle. Traces of albumen and 
acetone are frequently present. 

The skin acts freely and for the first few days the bowels are 
usually constipated. 

Irregular uterine contractions, known as after-pains, occur during 
the first day or two in multiparae. In primiparse they are less common 
and usually indicate retained blood-clot. 

The leucocytosis which is a feature of pregnancy disappears rapidly 
during the early stages of the puerperium. A rapid rise in the number 
of leucociytes indicates the onset of some inflammatory condition. . 

Management of the Puerperium. — The temperature and pulse-rate 
should be charted twice daily and the height of the uterine fundus 
noted daily. The aseptic and antiseptic precautions observed during 
labour to prevent the entry of pathogenic organisms into the vagina 
should be continued in the puerperium. It is essential therefore that 
the nurse in attendance should wear a mask when the vulva is exposed^ 
and sterile gloves when performing the toilet of the vulva. Sterile 
perineal pads should be used and burnt as they become soiled. The 
vulva should be frequently swabbed with antiseptic solution in a 
downward direction towards the anus, to avoid contamination from the 
bowel. 

After a normal labour the patient should be comfortably supported 
by pillows or a bed-rest in a semi-sitting position with a pillow under 
the knees. The posture allows free escape of lochial discharge and is 
an important prophylactic measure against infection. Spontaneous 
contractions of the uterus occur after labour and help to promote 
drainage. In primiparae these seldom give rise to pain, but in multiparae, 
where the retraction of the uterus may not be so effective in keeping 
it empty of blood-clot, the after-pains may be severe. Treatment 
should be directed to stimulate the uterus to expel the blood-clot by 
massaging the uterus through the abdominal wall or by giving liquid 
extract of ergot by mouth in doses of 1 dram, or ergometrine 
1 mgm. by mouth or 0*5 mgm. intramuscularly. 
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Severe after-pains sometimes occur during suckling even where 
the uterus is w'ell retracted and empty. This is usually relieved by 
aspirin or a few minims of nepenthe. Recently corpus luteum hormone 
has been given in such cases to allay the spasm. This preparation is 
still expensive, however, and the pain is seldom so severe as to warrant 
its use. 

Vaginal douching is unnecessary when the puerperium is normal 
and may be dangerous if carried out carelessly. If drainage from the 
vagina is deficient and the lochia very foetid, a gentle vaginal douche 
may be given, but not before the end of the first week. It is important 
to have the patient in a semi-sitting position when giving the douche 
to prevent fluid from entering the uterus. The best solution to use 
for the douche is Dettol, 1 dram to 1 pint of water at a temperature 
of 100° to 110° F. 

Temporary retention of urine may occur, but before resorting to 
catheterisation simple measures, such as hot water placed in the 
bedpan and the vulva bathed with hot antiseptic solution, or the 
patient gently placed in the sitting or knee-elbow position, should be 
tried. While catheterisation is to be avoided if possible, one must 
not delay too long in emptying the bladder, because in the puerperium 
overdistension of the bladder may occur without causing much dis- 
comfort and if not relieved will quickly lead to cystitis. Gare must 
be taken to ensure that the bladder is being completely emptied and 
if necessary a catheter should be passed to test for residual urine.” 
Incomplete emptying of the bladder is fairly common in the puerperium, 
as there is a physiological atony of the bladder jnusculature and a 
spasm of the urethral sphincter due to nervousness or injury. 

There is a tendency to constipation in the puerperium and a daily 
mild aperient may be required. 

The patient should be kept in bed until the uteruvS has sunk below 
the level of the symphysis pubis and the lochial discharge has ceased 
to be red, which is usually about the tenth day. Until the uterus is 
well involuted, that is in about six weeks, the patient should avoid 
undue exertion to minimise the risk of prolapse or retroversion. 

She should be kept quiet in the early puerperium and visitors 
restricted, as there is a tendency to emotional instability. 

She must have sufficient sleep, and if necessary mild hypnotic drugs 
should be given. Calm quiet surroundings and adequate rest and 
sleep are essential for successful lactation. For the first day or two 
the diet should be light. Thereafter a normai diet should be quickly 
restored, combined with an abundance of fluid to promote lactation. 
A considerable quantity of milk should be taken. 

Systematic exercises should be carried out from the second day. 
They should be carefully graded in some such system as that evolved 
by Margaret Morris, described in her book “ Maternity and Post- 
operative Exercises.” Such exercises not only improve the tone of the 
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overstretched abdominal and perineal muscles, but also aid digestion, 
lactation and the natural action of the bowel. By improving the tone 
of the skeletal muscles they ensure proper posture. Massage may 
also be useful. Permanent loss of tone of the muscles of the pelvic 
floor is an important factor in the production of prolapse of the vaginal 
walls and uterus and loss of tone of the abdominal muscles predisposes 
to displacement of both pelvic and abdominal viscera. Overstretched 
ligaments and atony of the general musculature cause faulty posture 
with its resultant ill-health. 

Post-natal Examination. — thorough post-natal examination should 
be carried out in the fourth week post-partum. A general physical 
examination should include blood-pressure estimations, haemoglobin 
estimation if anaemia is suspected, and examination of a catheter 
specimen of urine for albumen and pus. The perineum and cervix 
should be carefully inspected and any infection of either treated. 

A bimanual examination should be carried out to detect any mal- 
position or mibintJolufion of the uterus or any inflammation of the 
adnexa. The most common sequela?, of even normal parturition, are 
erosion of the cervix and retroversion of the uterus. At this early stage 
erosion of the cervix yields easily to treatment by cauterisation. In 
cases of retroversion the j)osition of the uterus should be corrected 
(f). 57). An anaesthetics is sometimes required for this. A Hodge pessary 
is inserted and left in position for several weeks, by which time the 
uterus usuall>' remains in good position after the removal of the 
pessary owing to the shrinkage of the uterine ligaments in the process 
of involution. (Conditions of sacro-iliac and lumbo-sacral strain due 
to laxity of ligaments can be most effectively treated at this stage by 
manipulation, exer(?ises and suitable supports. If untreated, they may 
cause much disability. 



CHAPTER XXXVTI 


COMPLICATIONS OF THE PUEBPERIUM 

Puer])eral Infoction — Extragenital Infective Conditions — Faults in 
Involution -Other Complications 

PUERPERAL INFEC TION 

O F all the complications of the puerperium none by reason of its 
frequency and seriousness is so important as puerperal infection. 
Believed at one time to be a specific fever, and even now referred 
to as Puerjieral Fever,” it has slowly come to be recognised 
and accepted as a septic infet^tion of the genital tract by organisms 
of a similar nature to those found in any septic wound. 

To give even a short historical sketch of our slowly acquired 
knowledge of puerperal septicaemia is impossible in a work of this 
size. We must, however, make reference to one obstetrician and to 
the great discovery he made. The name of this great obstetrician is 
Semmelweis, bom in 1818 at Budapest. His great discovery, arrived 
at by purely deductive reasoning, was made in 1847, when ho demon- 
strated that if the attendant washed his hands with a chlorine 
solution, puerperal infection could be greatly reduced. Long before 
Lister, inspired by the experiments of Pasteur, demonstrated the 
value of antiseptic lotions in surgical practice, Semmelweis had 
demonstrated their value in obstetric practice. His great work, 
Die jEtiologie der Begriff uvd die Prophylaxis des Kindbetifiehers, 
often referred to as Die ^tiologie, was published in 18(U. It ranks 
as one of the great monographs in medicine.^ 

To-day it is accepted that puerperal fever is a wound infection, 
and that its seriousness is dependent upon the nature and virulence 
of the infecting organism and the general and local resistance of the 
individual to infection. The portals of entry are the lacerations and 
bruises in vulva, vagina and cervix, caused during labour, and the 
ragged placental site. 

The work of Semmelweis and others has resulted in the disappearance 
of the bad outbreaks of puerperal sepsis, with death rates of over 
50 per cent., which were previously of frequent occurrence in maternity 
hospitals. Puerperal infection stiU occurs and causes approximately 

^ Semmdtoeis : His Life and His Doctrimy by Sir W. Japp Sinclair, M.A., M.B., 
Manchester, 1909. 
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one-third of the total deaths. The other complications and accidents 
of childbirth, including abortions (apart from deaths due to sepsis 
included in all deaths due to sepsis) and known as ‘‘ Other Causes ” 
account for approximately two-thirds of the total deaths (vide Tables, 
pp. 757, 758). The practical application of recent advances in our 
knowledge of the aetiology and treatment of puerperal sepsis has 
led to a progressive reduction in the death-rate from puerperal sepsis in 
rt'cent years (p. 755). 

iETIOLOOY 

There are three factors to be considered in the aetiology of puerperal 
infection ; — 

1. The infecting organism. 

2. The source of infection. 

3. The predisposing factors. 

1. The Infecting Organism. — The infecting organisms are the same 
as those found in other forms of sepsis and can be divided into four 
grouj)s : (a) hiemolytie streptococci, (6) anaerobic streptococci, (c) other 
pyogenic organisms and ((/) certain specific bacteria. 

(a) H^^molytic STiiErTooocci. — ^These are by far the most impor- 
tant organisms in puerperal infection, especially in the severe forms. 
They are responsible for about 80 per cent, of the fatal cases. In 1935 
Lancelield and Hare showed that hfcmolytic streptococci can be divided 
into eleven well-defined groups (A to K) by serological tests ; and that 
only those in group A were capable of causing severe infection in the 
human species. The organisms in group A have certain biochemical 
chara(*teristics by which they can be fairly easily distinguished, so that 
it is possible for a bacteriologist to give an accurate rey^ort on the 
y)r(?sonce or absence of grou}3 A haemolytic streptococci within a 
relatively short time. This is of great imy)ortance in tracing the 
source of infection, and in helping one to assess the y^rognosis, 

( h ) Anaerobic Strei’Tococci.- -This is the next most imjiortant 
group in the causation of pueryieral infection, and these organisms 
were first described by Schottmuller in 1903. More recently, (V)lebrook 
has re-emjihasised their importance, and has pointed out that infection 
with anaerobic* streptococci occurs much more frequently than has 
hitherto been recognised. Failure to detect them was due to unsuitable 
culture methods. Anaerobic as well as aerobic cultures should always 
bo made in cases of yiueiperal infection. 

(r) Other Pyogenic Organisms. — The organisms in this grouy) 
may be ])resent in the genital tract without causing any symptoms. 
Conform on/animts cause infections of varying severity in the genital 
tract, but in most the infection is mild. Infection of the urinary tract 
in the pueryierium is most commonly due to organisms in this group. 
Staphylococcus albus causes relatively mild infection as a rule, but the 
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SUiphylococcus aureus may give rise to fatal septicaemia. Mild infections 
are often due to Streptococcus fcecalis and noyi-hmmolytic streptococci. 

(d) Certain Specific Bacteria. — These include the gonococcus, 
B. tetani, B. typhosus., the pneumococcus and B. Welchii. Infections 
due to the organisms in this group are rare. 

2. Source o! Infection. — The infections fall into three groups 
according to their source ; (a) endogenous, due to organisms already 
present in the genital tract ; {b) autogenous, due to organisms j)resent 
in some other part of the patient’s body ; and (c) exogenous, due to 
organisms conveyed to the patient from some source outside herself. 

{a) Endooenous Infection. — In from 2 to 3 i)er cent, of healthy 
pregnant women haemolytic* streptococci are present in the vagina : 
but several workers have shown that such women seldom develop) 
puerperal pyrexia attributable to the haemolytic streptococci in the 
vagina. Recent advances in bacteriology have made it clear that these 
streptococci do not belong to group A. The severe forms of puerperal 
sepsis which are due to infet^tion by group A haemolytic strepto(^o(*ci 
should always be regarded as autogenous or exogenous. Infection 
with anaerobic; streptococci, on the other hand, is probably always 
endogenous : these organisms, which probably originate in the bowel, 
are found in the vagina in about 40 per cent, of healthy women in the 
later months of pregnancy. Anaerobic strepto(;occi, unlike ha?molytic 
streptococci, usually require extensive lace ration of tissue before they 
cause infection. Infection by the other pyogenic; organisms is usually 
endogenous, and only occurs in severer forms where there is extensive 
laceration of tissue. In the fourth group of specific bac;teria, which 
rarely cause puerjreral infection, only the gonococ;(;us is endogenous. 

(/;) Autogenous and (r) Exogenous Infections.- -These will be 
considered together. The possible sources of infection are : ( 1 ) the 
respiratory tract of those in contact with the patient at the time 
of the confinement — e.g. the doctor, nurse, relatives and other 
members of the household, and the res})iratory tract of the ])aticnt 
herself ; (2) other septic foci f)resent in the contacts or the patient ; 

(3) dust 

Respiratory Tract. — It has been found that from o to 30 ])er cent, 
of the general population harbour haemolytic streptococ(n normally 
in the naso|)harynx. These organisms c;an be conveyed from this 
source to the vagina by direct droplet infe(;tion ” or indirectly by 
contamination of hands, instniments and dressings. The variation in 
the proportion of carriers in the population depends on the season of 
the year and whether the occupation involves frequency of exposure 
to infection. Hare has shown that in about a third of these (;arriers 
the haemolytic streptococci belong to grou]i A. Without a systematic 
bacteriological examination of all possible contacts it must be a 
matter of chance whether the patient is exposed to infection by 
group A haemolytic streptococci or not. It is probably true, however, 
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that the risk of infection from a B3mptomless carrier is less than from 
a contact with clinical signs and symptoms of an acute or subacute 
infection due to this organism. 

In 1928, in this country, Smith and Kinlooh proved that the most 
common source of puerperal infection by haemolytic streptococci is 
the respiratory tract of someone in attendance on the woman during 
labour. Four years earlier (1924) Kanter and Pilot, ^ of Chicago, 
had directed attention to their bacteriological findings in support of 
droplet infection. This source of infection, of fundamental importance 
in the practice of obstetrics, was more fully elaborated and demon- 
strated by Smith ^ in his historic monograph. Later, Smith and 
Dora Colebrook, working independently, traced the source of infection 
in 80 per cent, of the cases infected with haemolytic streptococci, which 
they studied. Dora Colebrook emphasised the fact that in six out of 
thirty-nine women in her series the organism was derived from the 
patient’s own throat. Septic gums must also be included. 

Other Septic Foci . — Group A haemolytic streptococci are sometimes 
found in cases of scarlet fever, otitis media, mastoid disease, whitlow 
and quite trivial infections of skin or throat — conditions which are 
usually nursed at home. 

Dust . — Haemolytic streptococci can live in a dried state in dust 
for a considerable period of time. Cruickshank found that the dust 
of wards where patients suffering from burns were nursed was laden 
with haemolytic streptococci, and Whyte found a similar state of affairs 
in wards where puerperal sepsis cases were being nursed. 

Infection with B. coli is frequently autogenous, as the skin of the 
perineum is heavily infected from the bowel. 

Infec^tion with B. W elchii is autogenous from the bowel or 
exogenous from dust. 

Stai)hylococcal infections are exogenous in the majority of cases 
from the respiratory tract or from skin lesions. 

.‘1. Predisposing Factors. — (a) General Resistance. — The general 
resistance of an individual to a specific infection varies. Some are 
much more susceptible than others. It is a possession handed down 
from one’s progenitors. It is, however, not constant : age, general 
health, fatigue, environment, for example, affect it differently. A 
deficient or unsuitable dietary is probably also a factor (p. 187). 
Although the influence of these factors is at present indeterminable, 
they probably play a very important part as regards the degree and 
extent of the infection. 

(b) Local Resistance. — Vdgina , — ^Normally the Vagina is covered 
by a pavement of epithelial cells. There are no glands. The surface 
cells are being constantly renewed, and at the completion of labour 


^ Surgery^ OynoBcology and Obstetrics, 1924, vol. xxxviii., p. 96. 

^ Causation and Sources of hifection in Puerperal Fever Department of Health for 
Scotland, 1931. 
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the placenta and membranes forced through the vagina and vulva 
sponge down the surface of the canal in their descent. The protection 
afforded by these occurrences is, however, of little importance com- 
pared to that furnished by the lactic acid produced in the canal by the 
presence of particular organisms. Attention was first directed to these 
organisms by Doderlein in 1892, and since then one in particular has 
been known as the Dbderlein bacillus ; it is the most important of 
the acidophilus group of organisms (lacto-bacilU). The lactic acid 
produced in the vagina due to the presence of the Doderlein bacillus 
results from the fermentation of glucose derived from the glycogen 
in the epithelial cells in the vagina. Glycogen is laid down in increasing 
quantity in these cells during pregnancy. 

“ As pregnancy advances there is an endeavour to produce an 
environment in the vagina which will be inimical to invasion by foreign 
pathogenic organisms.” ^ 

Or, to quote another authority : — 

“ This acid concentration to-day is generally regarded as the 
sovereign prophylactic against the implantation of pathogenic germs.” ^ 

There is definite evidence that a high pH concentration (4*5 to 5) 
in the vaginal secretion destroys the StreptococciLS hcemolyiicus, which, 
although a most virulent organism, soon perishes if conditions are 
unfavourable. During labour, however, especially if it is prolonged 
and the membranes have ruptured, the D5derlein bacillus disappears, 
or can only be recognised with difficulty, and its activity is inhibited 
by reason of the haemorrhagic discharge and escaping liquor amnii, 
which is definitely alkaline (pH 7). The Doderlein bacillus does not 
make its reappearance until some days after labour. 

Some critics may be of opinion that the importance of the action 
of the Ddderlein bacillus is being stressed, but we are convinced that 
this bacillus is of enormous importance, and when present in large 
numbers is associated with a Grade A vaginal flora. 

Cervix , — The cervical canal is specially protected during pregnancy 
by a plug of mucus {operculum). This is a most complete protec- 
tion in primigravidae, but not so comi^lete in multigravidse if there 
have been extensive lacerations of the cervix. Once labour has 
started and the plug of mucus has been expelled, this protection is 
removed and organisms readily pass into the lower segment of the 
uterus. 

Defence in the Outer Layers of the Uterus , — It would appear that 
the reticulo-endothelial cells in the outer layers of the uterus and 
cellular tissue are another defence against infection. It is only 
recently that this particular defence has received attention, but knowing 
as we do that the reticulo-endothelial system and its cells are very 
particularly concerned with the supply of antibodies, there is every 

^Cniickshank and Baird, Ed, Med, Jour,^ 1930, vol. xx., p. 135. 

* Therapy of Puerperal Fever, Kohler and Khrenfest, 1926. 
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reason to believe that they are of considerable importance, and any 
trauma affecting this system predisposes to severe sepsis. 

(r) Type of Labour. — After a normal labour where there has 
been no extensive laceration of tissue, the local protective mechanism 
is sufficient to prevent infection by the endogenous organisms, which 
as we have seen are usually of low virulence. On the other hand, 
hsemolytic streptococci under those circumstances are able to gain an 
entry and even produce fatal sepsis. In fact, between 80 and 90 per 
cent, of fatal cases of puerperal sepsis following spontaneous delivery 
have been found to be due to the haemolytic streptococcus. 

C-ertain conditions facilitate the invasion of the tissues even by less 
virulent organisms, the most important being the character of the 
labour. The chance of organisms being introduced will be greatly 
increased by a prolonged or difficult labour, especially where there is 
marked laceration of tissue, by multiple vaginal examinations and by 
such operative procedures as induction of labour, delivery by forceps, 
craniotomy. Caesarean section and manual removal of the placenta. 

The general resistance of the patient is also lowered by fatigue, 
haemorrhage, shock, previous ill-health and pre-eclampsia. In this 
ty})e of case where both local and general resistance of the patient 
is low'cred, fatal sepsis is more common than after normal delivery, 
and may be due to any of the less virulent organisms. 

Pathology and Ctanigal Features 

Cases of puerperal sej)sis can be divided into four main categories, 
according to the i)articular pathological lesion produced. (1) Local 
sepsis, w^here the infection is confined to the vagina, cervix and 
uterus, or any one of those. (2) Infections of the blocxi-stream , 
septicaemia. (3) Peritonitis. (4) Infections extending beyond the 
uterus to the surrounding structures, for example, the cellular tissue, 
Jymi)hatics and veins, i)ut not into the general circulation. 

The infection may be confined to the uterus for some days and 
then may spread into the blood-stream. Himilarly, in group 4 inter- 
mittent invasion of the blood-stream may occur. In group 3 there is 
frequently also gross infection of the pelvic organs. 

Any of the organisms found in cases of puerperal sepsis may cause 
any of the four types of pathological lesion, depending on circumstances. 
If the organism is a haunolytic streptococcus the infection is unlikely 
to be confined to the uterus. Infections due to coliform, diphtheroid 
and staphylococcal organisms are almost always confined to the uterus ; 
and they may be picsent in the puerperal uterus without causing 
any reaction. Before they can cause infection they require a 
nidus such as retained membrane or placenta, or blood-clot resulting 
from faulty drainage from the uterus. 

(1) Local Sepsis (Puerperal Endometritis and Metritis). — This is 
the condition formerly called saproemia, but this term should now be 
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discarded. Lacerations of the posterior vaginal wall and perineum 
are very common, but usually heal well if carefully cleansed and 
stitched at the time of confinement. If not properly attended to, or 
if the general and local resistance is lowered, the wound may not heal 
well and may become infected by organisms (puerperal ulcer). The 
general disturbance accompanying such infections is usually very 
slight, but there may be slight rise of temperature and pulse-rate. 
There may be local tenderness and purulent discharge. Careful 
swabbing with mild antiseptic solution will usually result in rapid 
healing of such wounds. 

Cervix . — Even after spontaneous delivery the cervix looks oedema- 
tous and congested and may show slight lacerations, so that, if general 
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Kiel. 2r)8. — Vrimigravida, married. Albuminuria. Sj)()ntarM‘(ju« delivery. Blood eulture 
negative. Offensive loeliia. (‘hart is typical of local uterine .se])Mis. 


or local resistance is lowered, infection of the cervix may occur. Mild 
degrees of infection of the cervix without any general disturbance 
must be very common. If a virulent haemolytic streptococcus is present, 
such small lacerations, however, may be sufficient to allow the 
organisms to gain entry to the pelvic cellular tissue or the blood-stream. 

Deep lacerations of the cervix with local sloughing resulting from 
operative interference before the cervix is fully dilated may result in 
generalised infection by relatively- avirulent organisms. In the practice 
of good midwifery deep lacerations should not occur. 

Uterus . — The appearance of the uterine wall in infection corresponds 
to that of an infected wound in any other area, varying with different 
types of organism. In streptococcal infection the wall of the uterus 
is smooth with little superficial necrosis, whereas in infection with the 
other less virulent organisms the wall is irregular and shaggy, due to 
the presence of large pieces of necrotic tissue, consisting of pieces 
of membrane, placenta or blood-clot, and there is usually a profuse 
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discharge with offensive odour. The latter type of infection is much 
more common thAn the former. Microscopically the uterine wall 
shows a well-marked zone of leucocytic infiltration below the necrotic 
layer, known as the barrier zone 
(Fig. 259), whose function is to 
prevent invasion of the deeper 
tissues. This barrier zone is 
effective in localising the less 
virulent organisms, but it does 
not prevent the virulent strepto- 
cocci invading the deeper layers 
of the uterine wall, where they 
may spread to the blood-stream 
or the peritoneal cavity. The 
muscular wall of the uterus is 
generally inflamed to some extent 
in both types of infection and 
abscess formation may occur, 
usually in association with in- 
fecited thrombi in the vessels. 

Clinical Features. — In the 
initial stages these are almost the same, whatever the organism. 
Infection usually occurs at the time of labour, and there is an 
incubation period of forty -eight hours ; then on the evening of the 
third day, in a typical case, there is a rise of temj)erature and pulse- 
rate, sometimes accompanied by a rigor. Although less common, 
infection may occur later in the puerperium. The patient complains 
of headache, sickness and sometimes abdominal pain. The lochia may 
be diminished in amount in cases of virulent infection, or where there 
is interference with drainage from the uterus, but otherwise it is 
increased in amount and offensive. 

On examination of the patient the abdomen may be slightly 
distended and the uterus, larger than would be expected, is usually 
tender. As soon as there is a rise of temperature in the puerperium 
a swab should be taken from the cervix to find out whether haemolytic 
sti'eptococci are present or not. The bacteriologist should furnish the 
report within twenty -four hours. The prognosis and treatment depend 
on the presence or absence of haemolytic streptococci, and this can be 
determined bacteriologically much earlier than clinically, and more 
accurately. By this means the appropriate treatment can be instituted 
at the earliest possible moment ; and precautions taken to prevent the 
spread of infection to other patients. It is advisable also to have a 
blood culture done, and a catheter specimen of urine examined 
bacteriologically to exclude the possibility of infection of urinary 
tract. In the initial stages diagnosis by clinical means is very 
difficult, because while as a rule severe infection is accompanied by 
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Fig. 269. — Microphotograph of a section of 
uterine wall from a case of puerperal sepsis, 
showing the formation of ** the barrier zone ” 
of leucocytes in the superficial layers of the 
muscle. 
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acute general disturbance, in some grave cases the onset is gradual 
and the condition apparently mild in the early stages. 

Mild infections with slight general disturbance may result from 
faulty drainage from the uterus, due either to the recumbent position 
or to clots of blood in the uterus. 

Where the infection is limited to the uterus, suitable treatment 
usually results in cure in a few days. Sometimes the condition clears 
up spontaneously after the passage of a piece of membrane which has 
been blocking the cervix. If the condition is untreated the symptoms 
may become more severe and generalised infection may result, accom- 
panied by increase in temperature and pulse-rate, sometimes rigors, 
and on vaginal examination, evidence of extension of the disease to 
surrounding tissues. 

(2) Infection of the Blood-stream. — Septiccemia. — In most cases 
invasion of the blood-stream occurs on the second or third day, but 
may be secondary to local uterine infection and occur about the eighth 
to the tenth day. In exceptional cases of prolonged labour a blood 
infection may occur in the course of the labour. The temperature rises 
to 104° or 105° F. and the daily remissions are great. The pulse- 
rate is also rapid up to 140 per minute, and while it varies to some 
extent with the fluctuations in the temperature, it remains on the whole 
more consistently high. The patient’s general appearance varies with 
the amount of fever ; she may appear quite well in the morning, when 
the temperature is usually lower, and very ill at night, when the 
temperature rises. The evening rise of temperature causes headache, 
sleeplessness and exhaustion. At the height of the fever there may 
be delirium, but otherwise the intelligence is little affected except in 
the terminal coma. Pain is usually absent in the early stages. Joints 
and synovial sheaths sometimes show serous exudate. Toxic erythe- 
matous rashes may appear on the skin, but they disappear quickly. 
Ulcerative endocarditis, pericarditis, pneumonia, or pleurisy followed 
by empyema may occur. In those cases the prognosis is very bad. 

Sometimes a septicaemia is present from the beginning if the labour 
has been prolonged, and although the uterus is the site of inoculation 
it shows little reaction. Such cases are often fatal in a few days. 

(3) Peritonitis. — When this comjJication occurs, especially where 
the delivery has been spontaneous, the organism is usually the 
haBmolytic streptococcus. The diagnosis of this ccmdition in the puer- 
perium may be extremely difficult. There is continuous vomiting, 
distension, generalised tenderness and slight rigidity of the abdomen 
and sometimes diarrhoea. The pulse is very rapid in rate and feeble 
in quality. 

Laparotomy and drainage have been advocated in this type of 
case, but the results are disappointing. The use of the sulphonamides 
in the last two years has led to a marked fall in the incidence of 
puerperal peritonitis and a fall in the mortality. 
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In a less acute form peritonitis may aooompany the lesions 
described in the next category. 

(4) Infection extending beyond the Uterus to the Surrounding 
Structures. — In such cases the infection is seldom limited to a single 
tissue or organ ; for example, in pelvic cellulitis there is usually 
infection of the pelvic peritoneum and also inflammation of the tubes 
and ovaries to some extent. The original focus of infection is the 
uterus from which it spreads through cervical tears into the pelvic 
cellular tissue. Here it may affect also the lymphatics or the pelvic 
veins and a phlebitis may develop, which may pass downwards to the 
femoral veins or upwards into the inferior vena cava. Except where 
the organism is the haemolytic streptococcus, extensive laceration of 
the cervix is necessary in the majority of cases before involvement 
of the structures in the pelvic cellular tissue takes place. The clinical 
features of the different conditions in this group are much the same 
and often do not become defined till the seventh to the tenth day, 
although before that point there are usually signs of mild infection. 
Some believe that energetic local treatment with glycerine in the 
early stages may prevent the infection spreading. The spread of the 
infection to the structures beyond the uterus is usually accompanied 
by a rigor and a rise of temperature to about 103° F. The patient 
complains of severe pain in one or both iliac fossae. The infection 
usually persists for a long time and results often in abscess formation. 
Tlie patient is usually ill and may become very anaemic and debilitated ; 
but death does not often occur. Sometimes the cure is incomplete 
and the patient may suffer from chronic pelvic sepsis, until uterus and 
tubes are removed. 

(a) Pelvic Cbllulttis. — When the cellular tissue is affected a 
hard, fixed and tender swelling is formed, which may be confined to 
the parametrium or uterosacral ligaments or may involve the whole 
of the pelvic cellular tissue. If the cellulitis is confined to one side 
then the uterus and cervix are usually displaced to the opposite side, 
but where the cellular tissue is uniformly involved the cervix becomes 
completely immobile. It may be impossible to decide by bimanual 
examination whether the veins and tubes and ovaries are involved 
in the inflammatory process. As a rule the effusion of inflammatory 
exudate begins to disappear after a week or two. It may go on to 
suppuration, which is indicated by sharp fluctuations in temperature 
and sometimes rigors ; there is usually also great increase in the 
amount of pain and tenderness. Fluctuation may be detected and the 
abscess may point above Poupart’s ligament or in the pouch of 
Douglas or into the rectum. Rarely it may rupture into the bladder. 
Very occasionally it may pass through the sciatic or obturator foramen 
and point over the buttock or anterior aspect of the thigh. This 
particular lesion is more fully dealt with elsewhere. 

(b) Salpingo-oophoritis. — The tubes and ovaries may become 
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involved in the pelvic inflammation, either by direct spread of the 
infection from the uterus along the Fallopian tubes or, much more 
commonly, from the cervix by way of the lymphatic and blood-vessels 
in the broad ligament. The muscular wall of the tube is therefore 
more frequently attacked than the lining membrane, so that the inflam- 
mation results in a salpingo-o5phoritis rather than a pyosalpinx. 
The salpingitis is therefore not associated with any discrete swelling 
and diagnosis is difficult. When the inflammation subsides, the tubes 
are usually left patent, although there may be kinks and adhesions 
to the ovary and surrounding structures, which may cause chronic 
pelvic pain. This is in contrast to the lesion produced in gonococcal 
and tuberculous salpingitis, where the inflammation affects the lining 
epithelium of the tubes, so that the fimbriated end becomes sealed 
and pyosalpinx or hydrosalpinx usually results. Puerperal salpingitis 
is thus a less frequent cause of sterility than infection by the other 
organisms (vide Sterility, p. 821). 

(c) Thrombophlebitis. — In this form of sepsis the infection is 
confined largely to the veins, in the first place usually the pelvic veins, 
but as the result of infective emboli, infection may be set up in the 
heart, lungs, abdominal viscera and joints. The emboli may vary 
from small collections of organisms to large infected thrombi. This 
generalised blood-spread or Pycemia may be late in its appearance 
and may run a most protracted course. At post-mortem examination 
of fatal cases, the uterine and iliac veins are found to be much more 
frequently affected than the ovarian veins. Emboli cause ulcerative 
endocarditis, abscesses in lung, liver, spleen and kidney, and infection 
of joints. In many of those cases the organism is an anaerobic 
streptococcus. 

In some cases the infection spreads locally to the veins of the thigh, 
causing general swelling of the affected limb from the foot to the groin, 
and this condition is known as Phlegmasia alba dolens or “ White 
Leg” Two varieties of the condition are described : (1) The venous 
type, in which there is a phlebitis of the external iliac or femoral vein. 
The thrombosed vein is thickened and tender and can be felt in the 
upper part of Scarpa’s triangle. Sometimes the pelvic veins from which 
the infection spreads can be easily palpated, but in other cases no 
clinical evidence of their involvement can be made out. (Edema of 
the whole limb from the foot to the groin rapidly develops and it is 
soft and pits on pressure. In some cases only the foot and leg are 
affected, and this is probably due to organisms circulating in the 
blood-stream and setting up infection in the distal branches of the 
large veins. (2) The lymphatic type, in which no sign of femoral 
thrombosis can be detected. The leg is swollen, white and glistening 
and does not pit on pressure. It is stated that the fluid effused into 
the tissues is not serum but coagulable lymph. This type is much less 
common than the venous form. 
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White leg has a fairly acute onset, about the tenth to the fourteenth 
day of the puerperium, although it may appear earlier or later. The 
leg becomes painful and there is a rise of temperature to about 102® P. 
and a rigor. In the venous form tenderness will be found along the 
course of the femoral vein often most pronounced in the calf. The 
left leg is affected more often than the right, and in about a third of 
cases both legs are affected, the second becoming affected about ten days 
after the first. The temperature and pulse-rate run an irregular course 
for about ten days, but the swelling in the leg may persist for a long 
time. A fatal termination is rare, but pulmonary embolism may occur if 
part of the clot becomes detached. The chief concern in this condition 
is not the immediate danger to the patient’s life but the possibility 
that the leg may remain permanently damaged. The patient should 
be advised to have complete rest until the cedema is gone, as there 
is a great tendency to a recurrence if the patient becomes overtired. 

Diagnosis 

Every case of puerperal pyrexia should be investigated carefully 
and an accurate diagnosis should be established as soon as possible. 
This involves both clinical and bacteriological examinations. It is 
wise to assume that the infection is genital in origin, until it has been 
proved otherwise. It is most important to know at the earliest possible 
moment whether the infection is due to the haemolytic streptococcus 
or not. It is particularly important in hospital practice, since if there 
is any delay in isolating the patient there is considerable risk of spread 
of the infection to other patients. An attempt should be made to 
ascertain the source of the infection to prevent other patients becoming 
infected. Similar precautions should be taken in private practice also. 
The bacteriological findings furnish an important guide to treatment 
and prognosis. 

Bacteriological Investigation. — In every area a bacteriological 
service should be available for practitioners, so that a report of the 
presence or absence of haemolytic streptococci may be obtained within 
twenty-four hours. Where it is indicated, grouping of the streptococci 
should be carried out. 

A swab should be taken for culture from the upper vagina or 
cervix. It is unnecessary to take a svxib from the uterine cavity. It is 
also advisable to have a catheter specimen of urine examined at the 
same time. In certain circumstances further bacteriological investiga- 
tion, such as anaerobic as well as aerobic culture of blood and vaginal 
swabs, should be carried out. 

Clinical Investigation. — An accurate temperature chart is essential 
and accurate notes of the patient’s previous health, especially during 
the pregnancy, are important. The details of the labour, for example, 
its duration, the number of vaginal examinations, the type of delivery 
and the nature of any injury should be noted. 
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Ab has been pointed out above, in the early stages of infection it 
is often difficult to determine from examination of the patient the 
exact nature of the lesion. A general physical examination should 
be made to exclude any intercurrent disease and the abdomen should 
then be examined for signs of peritonitis, appendicitis or pyelitis. 
The uterus should be palpated to detect subinvolution and tenderness. 
The perineum should be inspected and the cervix inspected through 
a speculum, but a bimanual examination should not be made at this 
stage, as too firm pressure of uterus may spread the infection. Later 
in the puerperium, when the infection of tissues beyond the uterus is 
suspected, a bimanual examination should be made. The breasts 
should also be examined for signs of mastitis and the limbs for 
evidence of thrombophlebitis. 


Prognosis 

One has to be very guarded in prognosticating the termination in 
a case of puerperal pyrexia. The strain of the infecting organism is 
of great importance. If such organisms as S. hcemolyticus group A, 
anaerobic streptococcus, Sta/phylococcus aureus and B. Welchii are 
found in the blood the prognosis is grave ; so, too, if the pulse runs 
very high, rigors are numerous and there is little or no response to 
treatment by prontosil. 

Where the infection is from anaerobic streptococci the illness may 
be prolonged, sometimes for weeks. 

Treatment 

Prophylaxis. — Any possible source of infection, such as septic teeth 
or tonsils, in the patient should be eradicated during the pregnancy 
and her general resistance to infection increased as far as possible by 
attention to diet and general nutrition. Sexual intercourse should not 
be permitted for at least six weeks before delivery, and if the patient 
is being confined at home, the other members of the household should 
be scrutinised to see that they are not carriers of streptococci. In 
hospitals the members of the staff should have swabs taken from the 
nose and throat before being engaged, and if haemolytic streptococci 
are found, treatment should be carried out until the nasopharynx is 
free from infection, and only after this should they be allowed to attend 
at confinements. In hospital practice, therefore, it should be possible 
to ehminate sources of haemolytic streptococci, except those in the 
patient’s throat. The risk of the i)atient transferring the organisms 
to the vagina can be minimised by smearing her fingers with Dettol 
cream, as suggested by Colebrook. In private practice, however, it 
is more difficult to control the possible sources of infection and more 
difficult for the general practitioner to keep his nasopharynx free of 
infection, as he may be attending patients with streptococcal infections. 
No doctor or nurse should attend a confinement if suffering from sore 
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throat, common cold or septic wound, even although in many of those 
cases the organism is not a haemolytic streptococcus. An efficient 
mask should be worn by the attendant during the labour and for the 
first ten days of the puerperium when the perineum is exposed. As 
every additional line of defence is valuable, antiseptics should be used 
for the hands and the vulva, and for this purpose 30 per cent. Dettol 
cream has proved very efficient. The cream is superior to the solution 
as it remains longer in contact with the tissues (p. 402). In the con- 
duct of the labour it is important to avoid unnecessary trauma, which 
predisposes to infection and allows massive invasion by the organisms 
through the extensive lacerations. It is important to repair all 
lacerations carefully at the time of delivery. 

It is doubtful if the use of the sulphonamides used as a prophy- 
lactic is of much value. 

Nursing, General Medical and Local Treatment. — In all forms 
of puerperal sepsis good nursing is most important in order to con- 
serve the patient’s strength. A bright, well-aired room is a great 
advantage. The patient’s appetite should be stimulated and an 
abundant, light, easily assimilated diet provided, containing milk, eggs 
and fruit. A preparation of vitamin A, such as Adexolin, should be 
given. The patient should be encouraged to drink large quantities 
of fluid, and in cases where the patient is severely ill and vomiting is 
a feature, rectal salines containing glucose should be given. Sleepless- 
ness should be controlled by hypnotics, but morphia is seldom required, 
as it is unusual to have much pain. 

Pyrexia should be treated by frequent tepid sponging, but anti- 
pyretics are seldom advisable. If the bowels are constipated, a mild 
aj)erient or an enema should be given. Occasionally diarrhoea may be 
troublesome and this is best controlled by starch and opium enemata. 
The abdomen should be palpated frequently to detect overdistension 
of the bladder, which is common in cases where there has been much 
bruising of tissue, and which may give rise to considerable discomfort. 
If the pyrexia persists, a general as well as a local examination of the 
£)atient should be done at frequent intervals to detect any complication 
which may have arisen. 

As most of these patients are anaemic, iron should be given, and 
where the anaemia is severe or does not respond to iron, blood trans- 
fusion may be very valuable in increasing the patient’s resistance. 
Natural resistance to infection varies greatly in different individuals. 

Free Drainage from the Uterus. — It is most important that the 
lochial discharge should drain away satisfactorily and this may be 
prevented by the collapsed lower uterine segment or by plugs of 
membrane or blood-clot. Fortunately such obstruction can usually 
be overcome by simple means, such as encouraging the patient to move 
about in bed and to perform post-natal exercises. The uterus can be 
stimulated to contract by putting the baby to the breast, massaging 
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the fundus of the uterus or by giving pituitrin hypodermically or ergot 
hypodermically or orally — the well-known liquid extract of ergot in 
3i doses is effective for this purpose. 

If the uterus remains unduly large and bleeding occurs with 
uterine colic, this may indicate a retained portion of placenta, and 
exploration of the uterus may be necessary. This should be done with 
extreme care, and no attempt should be made to disinfect the uterine 
cavity. Any attempt to do this or to remove the infected decidual 
lining of the uterus by means of a curette will do more harm than 
good. The curette will destroy the protective leucocyte zone in the 
superficial layers of the uterine wall and will open up blood and 
lymphatic channels through which infection will become generalised. 
The use of the curette in puerperal infections cannot be too strongly 
condemned. The uterus should be explored very gently with the finger 
and any retained portions of placenta or membrane removed, but the 
decidual lining should be left intact. 

If despite the simple treatment outlined above the pyrexia persists, 
the uterus remains enlarged and tender and the lochia scanty, the most 
efficient method of securing adequate drainage is by the intrauterine 
injection of glycerine, originally advocated by Remington Hobbs. 
A wide rubber catheter is very gently introduced into the uterus and 
from 10 to 20 c.c. of sterile glycerine is slowly injected three or four 
times a day, for one or several days according to circumstances. It is 
beheved that the effect of the glycerine is to stimulate a flow of lymph 
from the wall of the uterus and to encourage uterine contractions. 
Any pus in the uterus drains through the catheter. There is a great 
deal of difference of opinion as to how often this treatment is necessary. 
Its advocates believe that the early use of this treatment will prevent 
infection spreading to the surrounding tissues, whereas others believe 
that there is a danger of introducing infection from the vagina, and 
that the treatment should be reserved for special cases. Where the 
infection has already extended beyond the uterus, glycerine treatment 
is not indicated. 

Chemotherapy. — Many chemical substances have been tried orally, 
intramuscularly and intravenously in the treatment of puerj)eral 
sepsis. Benefit in individual cases has been reported with such sub- 
stances as mercurochrome, eusol, acriflavine and arsenical preparations ; 
but they diminish the natural bactericidal power of the blood and as 
a rule only kill the infecting organisms when in such a concentration 
as to be very harmful to the patient. In 1935 Domagk, in Germany, 
reported that a substance subsequently known as Prontosil could 
protect mice very completely against streptococcal infection. This 
drug (the hydrochloride of 4-sulphamido-2 : 4-diamino-azobenzol) by 
mouth, and prontosil soluble (the disodium salt of 4-sulpho-amido- 
phenyl-2-azo-7-acetylamino-l-hydroxynaphthalene-3 : 6-disulphonic 
acid) by intramuscular injection were given an extensive trial by 
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Colebrook and Kenny in haemolytic streptococcal infections of the 
puerperium, with startling results. The mortality rate in a series of 
cases treated was 4*7 per cent, and the average death-rate for the 
previous five years in similar cases was 22-8 per cent. Originally in 
the severe cases prontosil was given intramuscularly as well as by 
mouth, but it has been found that the drug is just as efficacious in the 
severe cases when given only by mouth. 

These results have been confirmed both in this country and abroad. 
Puerperal sepsis forms numerically the most important component of 



Fid. 2()0. — I’ln' chart a j)rinii])ara who on the third day after spontaneous delivery 
developed a teinp(‘ratiire of 102° F. Blood culture gave a profuse growth of hseniolytic 
streptoeoeei (droiip A). She was treated with prontoHil (15 gr.) four-hourly and the 
temperature .settled very quickly, and blood culture became sterile. 

puerjteral deaths. In the ten years from H>28 to 1938 40 per cent, of the 
total maternal mortality was attributed to this cause. Since 1936 there 
has been a steady fall, and the death-rate from sepsis for the years 1940 
and 1 941 was less than half that of the previous ten years. Infections due 
to ha^jiiolytic! strei)tococci respond most satisfactorily, so that in some 
areas there have been no puerperal deaths from this organism for several 
years. Since the original substance known as Prontosil was introduced, 
many more substances, some derived from the original and others similar 
in com})ositi(>n, have been manufactured, and they are known collectively 
as the sulphmmniides. Tliree substances are now in common use in the 
treatment of puerperal sepsis — they are sulphanilamide. sulphapyridine 
and sulphathiazole. These are scientific synonyms, since the chemical 
formula^, are very long, often occupying a line of print.^ 

^ A very ci»mf)lc*t(* summary on the sulphonamides is contained in The Medical Use of 
Sulphomimides^ Medical Kesearch Council War Memorandum No. 10. Published by His 
Majesty’s Stationery Otficc, 1943. Price 9d. 
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In cases infected with haemolytic streptococci, sulphanilamide 
should be used, and it is important to give adequate doses and to 
start treatment as early as possible after the temperature rises, while 
waiting for the bacteriological report. Even when the case is one 
of septicaemia the oral route is effective ; 2 grams should be given as 
the initial dose, after which 1 gram should be administered four-hourly 
until the temperature has settled for twenty-four hours ; the amount 
should then be reduced to 1 gram eight-hourly for four days, following 
which the drug should be stopi)ed. Where the infection is due to some 
other organism, sulphapyridine or sulphathiazole should be substituted 



2(il. — The ternjxTaliire chart of a jirimipara who had a ])lac*enta [inevia. Delivery 
wan HpontaneoiiH after puncture of tiie membranes. On the .second eveninpt she had a ripor 
and the tenijxM’aturc reached 105'' ¥, Blood culture gave a profuse growth of anaerobic 
streptococci. Patient died aft<;r four weeks’ illness. Large dow.s of prontosil had 

no effect. 


for the sulphanilamide. There is no clear evidence that either aiiae^robic 
streptococci or staphylococci ^ are affected by any of the sulphonamides, 
but it is generally agreed that sxilphapyridine and sulphathiazole affect 
a wider range of organisms than snlphanilamide. If tlie temperature 
does not settle in five days of full dosage the drug should be dis- 
continued temporarily. Although there seems little point in giving 
sulphanilamide prophylac^tically in every midwifery case, it is j)robably 
wise to give sulj)hapyridine or sulphathiazole in 1 gram doses four times 
daily for three days when there arc factors predisj)osing to sei)sis. 
If the patient's condition is poor, due to exhaustion or vomiting, it 

^ For thin particular infection it is claimed that this new drug. Penicillin, has poUuilialities. 
At the moment no definite pronouncements on its usefulnc'Hs can be made. 
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may be inadvisable to give sulphonamides prophylactioally because 
of the tendency to produce depression and vomiting. Vomiting may 
be controlled to some extent -by giving luminal in doses up to 3 
grains, by intramuscular injection if necessary. Abundant fluids are 
essential, and this is of particular importance in dealing with sulpha- 
thiazole and sulphapyridine. Cyanosis is common and is not of much 
importance. Skin rashes are seen ; they are most commonly found in 
the region of the knees and elbows and are usually urticarial in type. 
A rise of temperature and pulse due to the drug is not uncommon, 
and the temperature may rise as high as 102° P. or more, with a pulse- 
rate of 140 per minute. The condition may be difficult to distinguish 
from a recrudescence of the infection. The symptoms subside quickly, 
however, when the drug is stopped. Hsematuria is now established as 
an important complication of treatment. In the early stages hsema- 
turia is microscopic only and pain is sometimes present ; in the second 
stage hsematuria is gross and usually accompanied by pain, but clears 
up quickly on withdrawing the drug and giving ample fluids. In the 
third stage there is impairment of renal function which may lead to 
nitrogen retention, anuria and death. In the third stage with anuria, 
ureteric catheterisation has proved very valuable. Abundant fluids 
should always be given while the patient is receiving sulphonamides — 
a total of 5 pints in twenty-four hours should be aimed at. Fatal 
cases of leucopenia and agranulocytosis have been reported, but these 
conditions do not usually develop until between 40 and 50 grams of the 
drug have been given. If more than that quantity has to be given, 
leucocyte counts should be done every two or three days. 

The value of early treatment with adequate dosage has been stressed, 
because if there is delay the infection may spread into the cellular 
tissue or veins and cause abscess formation locally or in other areas 
of the body. Where this happens, the response to sulphonamides 
is poor. The need for expert nursing is still as great as ever, and 
blood transfusion should be given if the haemoglobin falls to 40 per 
cent. There should be no relaxation of the prophylactic measures 
which aim at preventing the patient from becoming infected. 

Treatment by Sera , — The treatment of streptococcal infections with 
antistreptococcal sera has been on the whole disappointing. Specific 
sera are difficult to prepare and are of very doubtful value. Some 
believe that streptococcus antitoxin (scarlatina) is of value in over- 
(^oming the toxseniia and allowing the natural defences of the body to 
combat the organism, while others hold the view that this scarlet- 
fever antitoxin is effective only against the eri^hrogenic toxin and 
therefore is of little or no use in fevers without a rash. 

Treatment of Thrombophlebitis. — This consists chiefly of 
immobilisation of the limb in order to prevent pulmonary embolism 
due to detachment of a portion of the clot. The foot is raised on 
j)illow s to promote the venous circulation and the leg is usually wrapped 
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in lint. Sometimes preparations of ichthyol and glycerine or bella- 
donna and glycerine are applied to the leg. In the early stages when 
pain is troublesome, morphia may be necessary. No voluntary move- 
ments are allowed until the temperature has been normal for ten days 
or so and the pain has disappeared. The swelling may return when the 
patient walks, and she may be incapacitated for many months because 
of this. At this stage gentle massage may help to decrease the 
swelling. ^ 

In cases where there is extensive pelvic thrombophlebitis, attempts 
have been made to limit the spread of the infection by ligating or 
excising the affected veins. It is difficult to recognise the condition 
by vaginal examination, however, and the operation is a very severe 
one to undertake in a patient who as a rule is not in good condition. 
Treatment of Local Pelvic Inflammation. — Where there is 
inflammation of the pelvic cellular tissue sufficient to cause a palpable 
mass, local treatment should be carried out. In this type of case, 
even when the infecting organism is a haemolytic streptococcus, the 
response to treatment by prontosil is unsatisfactory. Heat should 
be applied to the abdomen in the form of antiphlogistine or electrically 
heated blankets, and to the vagina by hot vaginal douches or by means 
of the Elliott apparatus. By this latter method water is gradually 
heated to 130° F. and is made to circulate through a rubber vaginal 
bag which fits round the cervix. Careful watch should be kept for 
signs of pus formation, usually denoted by swinging temperature and 
increased pain and tenderness. The pus should be evacuated either 
through the posterior fornix or above PouparCs ligament, depending 
on where the abscess points. 

These cases with pelvic inflammatory masses usually need many 
weeks of treatment in bed, and it is most important to improve the 
patient’s general condition by diet and careful nursing. Treatment 
should be continued until the blood sedimentation rate is normal, 
and the prognosis is good if the patient will co-operate by remaining 
in hospital until the inflammatory process has completely subsided 
and the blood haemoglobin is again normal. 

EXTRAGENITAL CAUSES OF PUERPERAL PYREXIA 

It is hardly necessary to point' out that the puerperal woman is 
just as subject to any infective disease as the ordinary individual. 
For the most part these diseases present the features peculiar to each, 
and should therefore be easily recognised. Owing, however, to the fact 
that the commonest infection in the puerperium is an infection of 
the uterus, these other infective conditions may be overlooked and 
the disturbances present attributed to uterine infection. This will 
become clear from reading the summaries of the various infective 
conditions which we here record. 
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Mastitis. — Inflammation of the mammary gland occurs fairly 
commonly early in the puerperium, about the sixth day. The pyogenic 
organisms, usually Staphylococcus aureus, gain access to the glandular 
tissue through cracks in the nipple. It has been shown that in the 
milk ducts different types of organisms flourish, but only cause 
inflammation when there is a wound of the surface. The physiological 
engorgement of the breast does not of itself cause inflammation, 
although it may be accompanied by a slight rise of temperature. 
Mastitis is ushered in by a shar|> rise of temperature, with redness and 
severe pain in the affected breast. Sometimes the affected area is 
wedge-shaped with the apex towards the nipple, or there may be 
diffuse redness of the whole breast. Pus-formation is attended by 
c(uistitutional disturbance, and softening of the inflamed area with 
<edema of the skin. In very superficial abscesses near the nipple the 
])us may discharge through the milk ducts and the abscess undergo 
sj)ontaneous cure. Sometimes both breasts are affected, the second 
some days after the first, probably by contamination. 

Tkbatment. — Prophylaxis consists of proper management of the 
breasts during pregnancy and the early puerperium. (Vacks in the 
ni])ples should be promptly treated. If the mother does not suckle 
the child, the nipple should be carefully cleansed, the breasts tightly 
bandaged and a saline aperient given for the first two or three days. 
If this does not arrest the activity of the breast, ovarian hormone, 
10,000 units (1 mgm.) every day for three days, should be given. 
AVhen there is any sign of inflammation, suckling should be stopped 
from the affected breast and hot fomentations applied. Saturated 
solution of magnesium sulphate in the form of a compress is most 
effective (p. 076). The bowels are kept loose with saline purgatives, 
incision of the abscess should be delayed until there is fluctuation 
and the pus is obviousl}^ near the skin surface. The incision should 
be made parallel to the milk ducts which converge upon the nipple, 
and should be large enough to allow a finger to be inserted so that 
poc kets can be opened up and drainage established. A rubber drain 
or a gauze strip should be inserted to prevent the edges of the wound 
closing too quickly. As a rule rapid healing follows the evacuation of 
the pus. The amount of gland substance destroyed is not usually 
very great, and in another pregnancy the gland may function normally. 
Occasionally the gland is so disorganised by multiple abscesses that 
complete removal may be the most satisfactory method of treatment. 

Infection of the Urinary Tract. — ^The subject of pyelitis and cystitis 
in pregnancy is fully considered elsewhere (p. 202). Pyelitis in the 
puerperium accounts for about 10 per cent, of the cases of puerperal 
pyrexia and is usually due to infection by a coliform bacillus. The 
infection may be a “ light up ” of a pyelitis in pregnancy or may 
originate during or subsequent to labour. Infection of the urine in 
the puerperium is fairly common, probably due to incomplete emptying 
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of the bladder which is particularly liable to occur after an instrumental 
delivery. While it is not desirable to pass a catheter in the puerperium, 
probably more cases of urinary infection result from overdistension 
of the bladder than from catheterisation. As long as the infection 
is confined to the bladder there is little or no pyrexia, but in some cases 
the upper urinary tract, including the kidney, becomes involved, 
probably by direct spread along the lumen of the ureter, and this is 
accompanied by marked pyrexia. This extension of the infection to 
the upper urinary tract occurs about the eighth to the tenth day of 
the puerperium and may be accompanied by pain in the costovertebral 
angle. This lasts for only a few hours and thereafter pyrexia is the 
only symptom. The diagnosis is established by the presence of pus 
in the urine and the absence of any sign of pelvic sepsis. 

The infection responds satisfactorily to treatment, which consists 
of daily catheterisation to ensure that the bladder is being completely 
emptied and, if the infecting organism is a coliform bacillus, the 
administration of sulphanilamide, 0-»5 grams three times a day. 

Tonsillitis, Naso-pharyngeal Catarrh. — Outbreaks of these conditions 
are liable to occur in the winter months. In hospitals they are a 
special source of danger. They may be introduced into such institutions 
by doctors, nurses, patients, or visitors. 

A patient suffering from tonsillitis or a naso-pharyngeal catarrh 
must receive very special attention. In hospital she must be isolated. 
She must be very specially warned that on no account is she to touch 
the vulva with her hands, which may be heavily infected with 
Strepfx>coccus hceinolyticus from the discharges in her throat or naso- 
pharynx. In cases of this nature it is most important that there 
should be no exploration of the uterus or vagina unless there are very 
definite evidences of intrauterine infection, as organisms localised in 
the vagina or vulva may readily be carried up into the uterus and the 
patient’s condition rendered much more grave. 

Appendicitis. — Appendicitis as a complication of pregnancy has 
been already described p. 241). It sometimes happens that the dis- 
turbances of parturition light up a chronic appendicitis, or that an 
acute appendicitis develops in the puerperium. If so, the ordinary 
symptoms of appendicitis — pain, tenderness, rigidity, sickness, rise 
in temperature, and also rise in pulse-rate — develop. Dealt with 
promptly by abdominal section the results are satisfactory. What is 
apt to occur, however, in practice is that the symptoms referred to are 
looked upon as indicating uterine infection, and that either intrauterine 
treatment is instituted, or the person in attendance waits to see if 
matters become worse. A mistake in diagnosis is naturally most liable 
to occur if the attack occurs in the early days of the puerperium. 

The treatment of the condition is immediate operation, but if drainage 
of the pelvis is necessary this should be done through a counter-opening 
in the lumbar region. Vaginal drainage is naturally contraindicated. 
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Specific Fevers, — It is quite impossible in a work of this kind to 
discuss the specific fevers which may complicate the puerperium. 
The real difficulty in most instances is deciding whether the condition 
is an example of any one of the specific fevers or is due to septicaemia. 

Scarlet Fever , — For generations it was thought that this specific 
fever could cause a genuine septicaemia in the puerperium with aU the 
ordinary symptoms of puerperal septicaemia, and so it was considered 
specially grave if puerperal women contracted this fever. There is 
now evidence in support of this contention. Puerperal women should 
certainly be carefully guarded against exposure to this infection. 

Enteric Fever . — Puerperal septicaemia is often associated with 
symptoms very similar to those of enteric fever, such as abdominal 
distension, diarrhoea, enlargement of the spleen, etc. Fortunately, 
however, we have now the Widal test, by means of which we can say 
with certainty whether the condition is puerperal septicaemia or enteric. 

Diphtheria . — This is naturally a very grave complication of the 
puerperium. Occasionally cases are encountered in which a diph- 
theritic membrane is present in the throat, when it is difficult to 
determine whether it is a true diphtheria. In such cases swabs should 
be taken from the throat and sent to a bacteriologist for report. 

Pneumonia . — This is a very grave complication of pregnancy and 
the puerperium, especially when it occurs during an epidemic of 
influenza. In the later stages of septicaemia a septic pneumonia is not 
uncommon ; the prognosis in such cases is extremely grave. 

Influenza . — During grave epidemics of influenza large numbers of 
puerperal women succumb. In most instances this is due to direct 
pulmonary infection, but in a few there are no evidences of pulmonary 
complications, the infection being confined to the parturient canal. 
In such cases the patient may have infected her genital tract with her 
hands. 

Tetanus. — This is a very rare complication. As the organisms 
may grow and develop in any wound it is not necessary that they 
be actually introduc^ed into the uterine cavity, a small perineal 
wound is quite sufficient, and is generally the portal of entry. 
Recognition of the condition and its treatment in the puerperium is 
the same as in any ordinary example of the disease. 

Whenever recognised, tetanus antitoxin should be immediately 
given. 


FAULTS IN THE INVOLUTION OF THE UTERUS 

Subinvolution.^ — Next in importance to puerperal infection, and 
very frequently the result of infection, is a condition of the uterus 
in which it remains more or less permanently enlarged. To this 
condition is given the name “ subinvolution.” We shall discuss 
later (p. 924) a chronic condition of this nature termed “ chronic 
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subinvolution,” or more frequently “ chronic metritis ” ; but for the 
present we are only concerned with this unsatisfactory involution during 
the puerperium, or what might be termed “ acute subinvolution.” 

During pregnancy the whole uterus enlarges, and all the tissues 
take part in this enlargement. We have already seen (p, 122) the effect 
on the muscle fibres, and that the fibrous tissue between the muscle 
fibres and around the blood-vessels increases. But we must direct 
special attention to the behaviour of the elastic tissue not only amongst 
the fibrous bundles, but also very specially in the blood-vessel walls. 
The blood-vessels, as we have seen, become enormously enlarged and 
dilated, more particularly at the placental site. 

In the puerperium there occurs first of all a thrombosis of these 
large blood-vessels. There is always, however, a certain retardation 
of the absorption of elastic tissue. Further, there arises later in many 
of these thrombosed vessels a development of new vessels. The special 
feature of subinvolution is not only a relatively greater amount of 
muscular and fibrous tissues but a superabundance of elastic tissue 
around the old and many of the new-formed arteries. This occur- 
rence explains the symptom so commonly present — viz., excessive 
haemorrhage. 

Symptoms . — Should involution be unsatisfactory, there is generallv 
a continuance of a bright red discharge and the uterus remains 
enlarged. It is usually uniformly enlarged, and continues to be of a 
softer consistency for a considerable time owing to overcongestion. 
It may be to a slight extent tender to pressure, and owing to its weight 
it very often slips into a position of retroflexion. 

DiffereMlial Diagnosis . — Few conditions simulate subinvolution, 
but a difl'use fibromyoma of the uterus and lochiametra ” as they 
are associated with an enlargement of the uterus, may require to be 
differentiated. 

As regards fibromyoma, the enlargement of the uterus is generally 
irregular, and very frequently there is more than one tumour present. 

Lochiametra, also associated with enlargement of the uterus, 
immediately disappears if an intrauterine douche-nozzle is introduced 
and the cavity washed out (p. 662). 

Etiology . — Of all the causes which favour subinvolution none is 
more important than infection. This infection need not be of a gross 
nature ; it may be so slight and associated with so little disturbance 
that it escapes notice. 

A second veiy important cause, and sometimes associiated with 
8ei)sis, is retention of portions of placenta and membrane. If these 
two conditions can be prevented subinvolution rarely occurs. 

Another condition which must be mentioned is retroflexion of the 
puerperal uterus, referred to later (p. 662). This unsatisfactory 
position which the puerperal uterus so readily assumes, although 
sometimes the result, is in a number of cases the cause of minor 
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degrees of subinvolution. It is of supreme importance, therefore, that 
this displacement should be corrected as soon as recognised. 

We very much question if there is any proof that coexisting ill- 
health or superimposed diseases can cause subinvolution ; they may 
indirectly favour it, for they undoubtedly lower resistance and increase 
the risks of puerperal infection. 

But there is one other condition which certainly favours sub- 
involution — viz., repeated pregnancies at short intervals. The uterus 
normally takes several weeks to involute, and indeed quite probably 
six or seven months at least elapse before it is absolutely completed. 
Therefore, if prior to this taking place another pregnancy occurs, 
there almost of necessity results a pronounced degree of Bubinvolution 
of the chronic type. 

Treatment , — The treatment of this so-called “ acute subinvolution ” 
is most important, for a chronic subinvolution once established is 
extremely difficult to cure. 

The prophylactic treatment of subinvolution is the proper manage- 
ment of labour — viz., the prevention of infection, the prevention of 
any retention of membranes or placenta, the repair of any injury to 
cervix or perineum, and manual replacement followed by the intro- 
ducjtion of a pessary about the seventeenth or eighteenth day of the 
puerperiurn if there is any tendency to retroflexion. 

If in spite of every possible care and attention to the details 
referred to involution continues unsatisfactory, the patient should be 
given a hot vaginal douche (temperature 110° to 112° F.) morning and 
evening, and full doses of ergot, in the form of the liquid extract or 
ergotin pills. On the whole, the fresh liquid extract (1 dram morning 
and evening) is the better. Pituitary extract is not suitable for 
continued use, but three or four injections of ^ c.c. may be given 
mi)rning and evening. 

It is unnecessary to state that everything should be done to 
improve the general health by suitable diet, tonics and regulation of 
the bowels. The tonics which are most useful are of the type of 
Easton’s syrup and syruj) of the iodide of iron ; the latter is particularly 
beneficial. 

As already mentioned, the condition of chronic subinvolution or 
metritis is referred to later (p. 923). 

Superinvolution. — It very occasionally happens that the other fault 
in involution — viz., an involution beyond the normal — occurs. This 
is designated “superinvolution,” “hyperinvolution” or “uterine 
atrophy ” — it is also referred to in the gynaecological section (p. 780). 

The aetiology of this condition is now much more fully understood 
than formerly, in this country largely due to the investigations of 
{Sheehan, who showed that postpartum ischaemic necrosis of the anterior 
pituitary gland is of relatively frequent occurrence. It is caused by 
collapse of the patient, usually as a result of haemorrhage, at or about 
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the time of delivery. It can be found pathologically in its early stage 
if the patient dies in the puerperium and in its healed stage if death 
occurs some years later. If the patient survives the puerperium, 
clinical evidence of pituitary insufficiency may develop subsequently. 
This can be of any degree of severity from general debility with 
superinvolution of the uterus to its most extreme form, the cachexia 
known as Simmonds’ disease. In following up a large series of patients 
who had had collapse at the time of labour, Sheehan found such 
symptoms as lack of mammary reaction — i.e. no sign of lactation in 
the puerperium, absence of or infrequency of menstruation, hyper- 
sensitivity to cold, asthenia, apathy, loss of libido, loss of weight, 
loss of body hair and, on bimanual examination, genital atrophy. 

In view of the pathological changes produced in the anterior 
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pituitary gland, it is difficult to believe that any treatment would be 
effective. 

Lochiametra. — This term is applied to retention of the lochia in 
the uterine cavity, and is specially prone to occur at the end of the 
first week when the uterus has partially involuted. It is almost 
invariably caused by a displacement of the fundus, and most commonly 
a forward displacement. The condition is generally associated with a 
certain degree of abdominal discomfort and a slight rise of temperature 
and pulse, and so it simulates a true infective condition. 

It is easily recognised, for the bulky anteflexed uterus can bo 
palpated bimanually as an elastic swelling. 

The treatment is simple. An intrauterine douche-nozzle — e,g, 
Fritsch-Bozeman catheter— should be passed through the cervix, and 
the cavity washed out with normal saline solution or a drainage tube 
inserted (p. 566), Pituitary extract and ergot should be administered. 
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Betrodisplacement of the Uterus. — Retrodisplacement of the uterus 
is a very common occurrence in the puerperium. So important is it 
that this displacement should be early recognised that all teachers 
of obstetrics advocate the examination of puerperal women about the 
sixteenth or seventeenth day, and the insertion of a pessary after 
manual replacement should a displacement exist. This may be 
termed the prophylactic treatment for backward displacement (p. 852). 
If followed, there would be comparatively few examples of chronic 
retrodisplacement of the uterus. The pessary should be worn for 
three months (p. 637). It is only in such circumstances that pessary 
treatment can cure a backward displacement. 

Pulmonary Embolism. — This complication usually occurs after the 
first week of the puerperium, and results from detachment of a 
thrombus from the pelvic veins. The clot is carried to the right heart, 
and from there proceeds to the pulmonary artery. Very frequently it 
is preceded by thrombosis in the limbs, but in many instances there 
are no evidences of such a complication — the disaster occurs as a 
bolt from the blue. 

The symptoms of acute pulmonary embolism are very character- 
istic — the patient complains of sudden and acute precordial pain, 
dyspnoea, and becomes livid. Death generally occurs within a few 
hours, but it may be only a matter of a few minutes. Occasionally 
the patient recovers, although this is rarely observed except where the 
thrombus is of small size and obstructs only a very small branch of 
the pulmonary artery. In these slighter cases there may be evidences 
of localised respiratory disturbances in the area affected. 

Very little can be done for this condition in its graver form. If the 
])atient does not die immediately distress may be mitigated by small 
doses of morphia and inhalations of oxygen. It may be necessary also 
to give her stimulants by the mouth, strychnine hypodermically and 
rectal saline infusion. The salts of ammonia are supposed to be of 
special benefit. 

Nervous System. — Puerperal Insanity (p. 256). 

Neuritis. — We have already seen that neuritis, more especially 
])cripheral neuritis, is an occasional manifestation of toxaemia during 
j)regnancy (p. 253), 

The neuritis we are here concerned with is that which occasionally 
follows injuries to the maternal structures during passage of the head 
through the pelvis. Not only may there be pain, but there may be a 
severe neuritis, with paresis of the muscles of the leg. This is invariably 
unilateral, and affects most commonly the external t)opliteal nerve. 

In other cases the neuritis is caused by pelvic infection, more 
particularly of the cellular tissue of the pelvis. 

Neuralgia , — A very common site of pain is over the symphysis 
pubis, probably from the strain of parturition. We have already 
referred to the fact that the symphysis pubis is sometimes injured 
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during an instrumental delivery, and even in a spontaneous delivery 
(p. 596). Little wonder, therefore, that a pubic neuralgia of some 
severity and persistence does occasionally occur. 

Another site of pain or neuralgia is the region of the coccyx. Such 
pain is termed “ coccydynia.” It results from injury of the sacro- 
coccygeal joint (p. 592). If the discomfort does not disappear the 
coccyx should be excised. 

Tumours. — Uterine and ovarian tumours which have obstructed 
labour, but not seriously, may sometimes be injured. This pre- 
disposes them to infection and/or necrosis in the puerperium 
(p. 297). Ovarian cysts are liable to undergo torsion (pp. 297, 
1022 ). 



PART VII 

THE INFANT IN THE FIRST MONTH 


ces 
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Another important point is that the majority of neonatal deaths 
are due to the same causes as in still-births. The total of still-births 
and neonatal deaths forms two-thirds to three-fourths of the aggregate 
infant deaths from the onset of labour to the end of the first year. 
These early infant deaths (natal and neonatal), great in their mass, 
are also intractable to reduction ; and this has been the experience of 
every country where vital statistics are kept. 

Causes. — The main pathological processes that are the im- 
mediate causes of natal and neonatal deaths fall into the following 
groups : ^ severe congenital defects, '^asphyxia;* intracranial and other 
forms of haemorrhage, infection and miscellaneous conditions. Many 
series post-mortem examinations in hospital cases of still-births and 
neonatal deaths have been carried out, and these show a varying 
distribution of the pathological causes mentioned ; and in every series 
there is a not inconsiderable proportion (about 10 per cent.), where 
section does not disclose the cause of death. But all these pathological 
investigations broadly agree in assigning the causes of death in a sub- 
stantial majority of cases to morbid processes before and during birth. 
Thus in a recent series at the Maternity Pavilion, Royal Infirmary, 
Edinburgh, about 75 per cent, of the aggregate of 650 still-births and 
neonatal deaths were due to congenital defects, asphyxia, intra- 
cranial haemorrhage, and imknown deaths before birth, and the remain- 
ing 25 per cent, were due largely to post-natal infections and a small 
miscellaneous group. The j^racticAil significance of this is that the 
problems of sttuiy and control created by the larger group belong mainly 
to obstetrics, and those of the smaller group to paediatrics. But the 
solution of these proble^ns can best- be achieved by a thorough combinext- 
effort of study by obstetricians and j^cediatricians. 

Prematurity. — ^Wheii the problem of prematurity, embedded in 
this total problem of still-births and neonatal deaths, is taken out and 
isolated, it is seen to be one of outstanding imiiortancte. In the Edin- 
burgh series of 650 still-births and neonatal deaths already referred 
to, 349 were premature (on a weight standard of 5^ lbs. for prematurity). 
Prematurity thus contributed more than half of the total deatlis. The 
total number of prematures dead and surviving was 653, giving a death- 
rate of over 50 per (;ent. for prematures. The incidence of prematurity 
in this hospital series of viable births was 12 per cent. ; and although 
accurate figures for the incidence of prematurity in the whole po])uIation 
is unknown, it may be put at about 10 per cent. This small percentage 
of prematures probably accounts for at least half of the total deaths 
during birth and in the first month after birth. It is therefore clear 
that any serious effort to reduce infant deaths in the first month must 
include a special and sei)arate study of prematurity resulting in a 
control of its causes and a better management of the premature baby 
after birth. 

Infection. — ^Although the incidence of fatal infections in the new- 
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born has been reduced, the risk of infection must always remain in 
maternity hospitals where numbers of newborn infants, highly vulner- 
able to infection, are congregated. Epidemic gastro-enteritis is the 
principal fatal infection ; but respiratory infection ending in pneumonia 
and thrush must also be kept constantly in mind. These infections, 
and infection from the umbilicus, can only be countered by strict 
nursing technique, conscientiously and thoroughly maintained. 

Study and Control of Natal and Neonatal Mortality. — 
The continuing heavy loss of infant life during birth and the first 
month of life constitutes a great problem of preventive medicine. This 
problem is a double one. obstetric and paediatric. On the obstetric side 
the broad strategy of attack lies : (a) in improvement of the nutrition 
and diet of the mother during pregnancy ; (6) in the skilful management 
of labour. On the paediatric side the main lines of attack are the pre- 
vention of infection from the moment of birth and the early establish- 
ment of good nutrition by successful dietetics. If a better control of 
this double problem is to be achieved the following main requirements 
must be met : A strengthening of the paediatric staffs in maternity 
hos]>itals ; further pathological studies of the exact causes of 
iiifent deaths ; carefully planned and combined investigations by 
obstetricians, paediatricians and pathologists of the main problems, 
and particular!}" prematurity and infection ; better instruction of 
doctors, midwives and health visitors in infant dietetics and infant 
hygiene during the first month. 

NITTRTTION OF THE NEWBORN 

The puerperium, so important for the mother in determining her 
recovery from the stress and danger of labour, is also a critical period 
for the newborn infant exposed likewise to danger in labour, and 
now commencing a new phase of life. Considered from the point of 
view of the infant, this period is called the neonatal period ; it lasts 
for about a month, and runs parallel with and almost extends to the 
length of the puerperium. This first month of the infant’s life is 
important, and is a special period of its life with peculiar physio- 
logical conditions and peculiar pathological problems. There are 
the injuries and complications of birth, the problem of feeding and 
digestion, and a group of disorders and diseases not dependent upon 
food and digestion. The subject of natal injuries has already been dealt 
with (p. COS el seq.). In this chapter we shall deal mainly with the 
nutrition of the baby, with some reference also to other non-nutritional 
disturbances, during the first month of life. The discussion will thus 
include breast feeding, its physiology, management and difficulties ; 
artificial feeding ; and a group of non-digestive disorders. 

Careful and skilled supervision of the infant is of great importance 
in the neonatal period — especially in establishing the new process of 
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digestion and in correcting its minor defects. In this critical first 
month there are three epochs of special importance : the first day, 
which determines whether the baby is healthy, and has escaped un- 
injured from the stress of labour ; the end of the first week, which 
decides the successful initiation of breast feeding ; and the end of the 
month, which ought to see good digestion established. 

BREAST FEEDING 

The superiority of breast milk over any other form of infant food 
is a fact that everyone agrees to : it is shown by the better 
physique of breast-fed babies and by their far greater immunity from 
the infections and diseases of infancy. Breast feeding is also of real 
advantage to the mother in aiding the processes of involution. But 
along with this belief in the importance and the advantages of breast 
feeding, there are other opinions or prejudices regarding it which are 
widely prevalent among mothers and maternity nurses, and in 
the medical profession. These are of two kinds : firstly, that many 
mothers are unable to nurse their babies, or can do so only for a few 
weeks, a view that is apparently supported by the delayed flow of 
milk in the beginning of lactation, or by its occasional rapid dis- 
appearance after a few weeks : secondly, that many of the symptoms 
of indigestion and malnutrition in breast-fed infants are due to some 
unsuitable and noxious quality of the maternal milk. So that, although 
everyone is convinced in theory of the importance and value of breast 
feeding, yet in actual practice many difficulties can and do occur, and 
this ideal method of feeding is readily given up. These widely current 
opinions regarding the practical difficulties are too often false, and are 
due to ignorance of the physiology of the secretion of milk in the breast 
of the mother and of its digestion by the baby, of the practical 
management of breast feeding, and of the methods of dealing with the 
difficulties that may occur often enough in the course of breast feeding. 
We shall therefore deal now with the physiology, the management and 
the difficulties of breast feeding in the first month of life. 

Physiology of Breast Feeding. — Breast feeding is a threefold 
process, and includes lactation, suckling and digestion. We have 
therefore to consider (1) the composition of the milk ; (2) its secretion, 
storage and removal from the breasts, and the conditions that favour 
a full supply of good milk ; and (3) its digestion in the stomacih and 
bowels. 

Human milk contains protein, fat, carbohydrates, salts and 
vitamins in proportions and of a kind that are perfectly adapted 
to the digestion and nutrition of the infant. The milk of the first 
few days is scanty and concentrated, and is known as colostrum. The 
special characters of colostrum milk disappear with the establishment 
of a free flow at the end of the first week, although colostrum corpuscles 



DISORDERS OF THE NEWLY BORN INFANT 671 


can be detected until the end of the first month. After the colostrum 
period, the composition of the milk remains almost uniform throughout 
lactation. The quantity of milk secreted rises rapidly during the 
first two months, and after this more slowly until the end of lactation 
at about the ninth or tenth month. Human milk is practically sterile 
from organisms. 

Lactation Suckling and Digestion. — The breast consists of three 
parts : (1) the parenchyma or gland proper, made up of fifteen to 
twenty lobules of acinous tissue ; (2) a system of ducts leading from 
the secreting lobules and converging beneath the nipple — these ducts 
with their ampulliform dilatations forming a reservoir for the storage 
of milk ; and (3) the nipple, by which the milk is drawn into the 
mouth of the baby. 

Early in pregnancy the breasts become engorged, and there is 
a stage of prej)aration for lactation. Not until labour is completed 
does active secretion of milk occur — this release of secretion being 
probably due to the escape into the maternal blood of some endocrine 
hormone (p. 155). 

Once active lactation is established, the conditions in the mother 
that favour an abundant supply of good milk are satisfactory general; 
health, physical rest and mental calm, and a simple nourishing diet 
with additional fluid. But there is another factor, more important 
than any of these in maintaining a continual free flow of milk, and 
that is the regular and complete emptying of the breasts, or, to be 
more precise, the reservoir of the ducts, by the suckling of the baby. 
And this is a factor which is under our control y and by attention to which 
we can in many cases maintain a good supply of milk, o?* restore it where 
it is failing. The most powerful stimulus to milk secretion is the regular 
and complete emptying of the breasts by suckling. 

As to digestion in the baby, it is important to remember that this 
is a new and untried process ; and also that the process is a twofold 
one, chemical and mechanical. We shall see that some of the early 
digestive troubles in breast-fed infants are probably due to mechanical 
faults in digestion, to disturbances of i)eristaltic and sphincter action. 
The appetite of the baby should be observed ; healthy appetite is 
shown by the baby’s eagerness to take the breast at the beginning 
of each feed. Putting-up or posseting of milk is common enough, 
and is compatible with good digestion ; but copious or forcible 
vomiting is a morbid condition. After the dark-green meconium 
stools of the first few days the foeces develop the bright yellow colour 
and the homogeneous jelly-like consistence of the ^healthy breast-milk 
stool — the appearance of the stool is of great value in judging of the 
healthy digestion of the baby. 

Supervision and Management of Breast Feeding. — For three 
or four days after birth there is a pause. This is the true colostrum 
period. It is a time of rest both for mother and child after the stress 
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of labour, and also a time of preparation for the new feeding 
processes, again both for mother and infant. The suction of the 
scanty colostrum from the breasts stimulates their more active 
secretion, and the ingestion of this by the baby gives a preliminary 
trial to the new digestive apparatus. During these resting days there 
is loss of weight — J to | lb. This loss of weight by the baby and this 
delay in the free flow of milk from the breasts are physiological 
conditions, and yet they are often a cause of anxiety to the mother. 

After three or four days, or in nearly all cases by the end of the 
first week, there is a sudden increase of secretory activity and an 
abundant flow of milk into the breasts which enlarge and become 
distended. And the intake of this larger food supply into the stomach 
of the baby sets its digestive machine going at full speed. This full- 
speed trial of digestion at the end of the first week is important, because 
it is at this time that a group of minor digestive disorders are apt to 
appear. 

These two phases of digestion in the first week are therefore 
significant — the days of preparation or rehearsal, and the first days 
of the real inauguration. 

Management. — The rules and technique of breast feeding are as 
follows : — 

Feeding Intervals, — During the colostrum period of the first three 
or four days the baby should be put to the breast twice in the first 
day ; and four or five times daily during the next two or three days 
until the free flow of milk appears. During this early period it is 
important that the nurse should satisfy herself that the baby is passing 
urine freely and shows no sign of thirst ; during this early period she 
should also offer the baby some extra fluid in the form of j)lain or 
slightly sweetened water. Deprivation of fluid at this time may cause 
disturbance in two ways : by a general fever, known as inanition 
fever, and by irritation of the pelves of the kidneys by concentrated 
urine. The symptoms and the treatment of these two types of 
disturbance will be described later. The condition of the mother’s 
breasts and nipples should also be carefully observed. 

With the appearance of the free flow of milk, the interval of feeding 
should be three hours, and after a month this may be increased to 
four hours. In either case one or two feeds should be omitted during 
the night, thus making seven, six Or five feeds in the twenty-four hours. 
At the outset regularity and punctuality in the intervals prescribed 
are important : once good lactation and digestion are established, a 
little latitude may be allowed. 

Duration of Suckling, — If the baby is hungry and vigorous, the 
greater part of the milk within the breast is drawn off in the first 
five minutes, and by far the greatest part in ten minutes. But it is 
important that the breast or breasts should be thoroughly emptied, 
both to promote good secretion and to secure the last milk which is 
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richer in fat : this will be ensured by an average period of suckling 
of fifteen minutes. It is not good practice to exceed this, because 
of the sucking and swallowing of air that may take place. 

Should one. or both breasts be used at each nursing ? In ordinary 
cases with sufficient milk the use of one breast is preferable. But when 
the milk is scanty, it is better to use both breasts at each nursing, 
beginning alternately with the right and then with the left. The 
guiding rule in either case is to secure the thorough emptying of the 
milk reservoir contained in the mammary ducts. 

The attitude or position of the baby at the breast should be one of 
comfort, and the suction of milk is assisted by the mother grasping 
the breast with finger and thumb immediately behind the nipple, and 
alternately increasing and relaxing the pressure. Also the baby must 
not be allowed to fall asleep at the breast. These may seem small 
points of nursing technique, but attention to them may determine 
the success of breast feeding. 

Hygiene of the breasts includes the care of the nipples at the end 
of pregnancy, when they should be carefully drawn out and toughened 
as described (p. 189). Retraction of the nipples may be a most trouble- 
some difficulty in the beginning of lactation. During lactation itself 
the nipples and breasts should be sponged with water after each 
nursing, carefully dried and covered with clean linen or gauze. 

Rules of diet and regime for the nursing mother are few ; abundant 
nourishing and simple food, with some extra fluid ; some attention 
to the matters of exercise and rest ; and a life free from excitement 
or anxiety. The mother is likely to believe that breast-milk is the 
best food for her baby, but she may require encouragement to believe 
Omt she is able to provide an culeqvate supply. Encouragement is, 
therefore, a j^art of the general regime in creating confidence and 
removing anxiety. 

The relation of maternal diet in pregnancy to lactation has not been 
scientifically investigated in woman as it has been in animals, but there 
can be little doubt that it is imiK)rtant. After birth, a nourishing 
well-balanced diet m\ist favour lactation ; but the smaller details of 
diet still bulk too largely in the minds of. mothers and nurses. There 
is no evidence that any single food or drug increases milk secretion, 
although pituitrin has a definite temporary effect in doing so. Certain 
drugs may be excreted in the maternal milk and then exert their action 
on the baby, and it is generally believed that elements in the maternal 
diet may also have an effect upon the baby in this way. 

Clinical observation of the breast-fed baby is of the first importance. 
Its health and its healthy growth may be verified by observation of 
certain signs and symptoms which form the clinical standards of 
health in infancy. These standards should be looked for by the 
doctor and the nurse ; their observation is a most valuable guide and 
test of the success of breast feeding ; their appreciation is also of value 
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in recognising the signs of ill-health ; and they are often neglected, 
while too much importance is attached to the behaviour of the weight 
curve. The need for observation of these clinical standards of health 
is equally applicable to bottle-fed babies. 

Good digestion generally means good health, and the following 
points should be looked for as evidence of good digestion. The tongue 
of the baby should be clean, moist and not too red ; it is a good sign 
when the lips are wet with saliva. Good appetite is shown by the 
eagerness and impatience of the baby when the time of feeding has 
come and by its steady concentration on suckling. Vomiting is very 
common in the neonatal period. The effortless regurgitation of a 
little milk from a full stomach is physiological, and is usually accom- 
panied by an eructation of air which has been swallowed during 
suckling. But vomiting which is copious, forcible and frequent does 
not occur in health. 

The stool of the infant in health has a definite appearance, being of 
a bright yellow (jolour (orange or ochre), homogeneous, and of the 
consistence of loose jelly. It has a heavy though not unpleasant odour, 
and is faintly acid in reaction. A stool of this character is a sure 
sign of good digestion. When the first free flow of milk takes place, 
the meconium stool of the first few^ days of life is replaced by the 
kind of stool just described : at this time the stools may be green 
for a few days, but the persistence of green stools is never normal. 

The weight of the body is accurately measured by a weighing- 
machine. The weighing-machine is of great value, but even without 
it a fairly accurate indication of the weight may be obtained by 
observation of the superficial fat and of the length of the body. The 
nurse or mother, handling the child every day and closely examining 
its body in every part, becomes very skilful in noticing even a slight 
increase or decrease of the fatty layer. 

The skin of the baby in health has qualities that are expressed by 
the word bloom. It is soft, smooth and supple. Its colour varies, 
being in some wliite, and in others j)ink like a light rose })etal ; but 
in health this colour is always clear and pure. Another sign of a 
healthy skin is the mottled colour of the limbs. Immediately after 
birth the skin may l)e in a rather dirty and greasy condition because 
of the vernix caseosa, but this should clear in a few days. Physio- 
logical icterus may also mar the colour and condition of the skin. 
The eye is another surface the condition of which is an index of health, 
the moisture on the conjunctiva in health giving it a shining lustre. The 
same is true of the tongue. These surfaces of the skin and eye, 
especially after the first week, are almost unerring witnesses of good 
health. The fine bloom of the skin is a more delicate indicator of the 
acme of health than is the weight or fatness ; this is well shown in 
the dull pasty whiteness of some big and fat babies. 

Muscular movement is another mark of health and strength. Some 
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activity of movement is present from birth, but as the weeks pass 
it increases in vigour. The loudness of the baby’s cry is another 
manifestation of muscular power. Strength or vigour is one of the 
great outward signs of bodily health through life. 

The state of the mind and emotions in the first weeks after birth 
is of less clinical value than it becomes in later infancy. The new- 
born baby should spend the greater part of the day and night in sleep. 
When awake it should be placid and contented, or show signs of 
happiness, with occasional moments of grief and tears. A baby that 
cries much is either suffering from pain or hunger or indigestion, or 
from some general disease. 

The careful clinical observation of these different features of life 
in the newborn infant — its digestion, its nutrition, its skin, its 
muscular vigour and its moods — provides a most reliable test of the 
health and healthy progress of the breast-fed baby. If the information 
from all these directions is satisfactory, we may be quite sure that the 
food of the baby is right both in its quality and quantity, and that its 
digestion is good. 

Difficulties in Breast Feeding. — A great many things may happen 
to make breast feeding difficult. Some of these difficulties are 
insuperable, but many of them can bo readily overcome. They may 
arise from the side of the mother or from the child. They may 
depend upon some local disturbance in the breast, that is, of the 
process of lactation ; or upon some general and constitutional con- 
dition in the mother. If they arise in the child, the difficulty again 
may be in the local process concerned with nutrition, that is, in the 
digestive tract ; or it may depend upon some general and constitutional 
condition of the child. Of the many difficulties that do arise, the 
two that are most common, and that are often made the occasion of 
weaning, are an insufficient supply of breast -milk and various types 
of digestive upset in the baby. These two kinds of difficulty will be 
described in greater detail, while the account of the others will be 
more brief. Breast feeding should not be continued if it is injurious 
cither to the mother or to the child, and that condition is the only 
true justification of weaning. But weaning in the neonatal period is 
too often carrml out without sufficient reason, and from ignorance of the 
true nature of the difficulties that arise ami of the remedial treatment that 
can overcome them. 

The Maternal Difficulties arc of two kinds : local conditions in 
the breast and general disturbances. 

Of the local conditions, the commonest and, the most troublesome 
is an insufficient secretion of milk. This may happen in several ways. 
There may be delay in the ap])earance of the free flow of milk that 
should take place about the fourth day. This delayed lactation nearly 
always occurs after (^.aesarean section, also after prolonged and ex- 
hausting labour, and after premature labour. There may also be 
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failure of milk secretion after it has been established — this often 
happens in nursing mothers of the working class when they get up 
and resume their household duties — or it may happen more gradually 
at a later period in lactation. The treatment of these two types is 
similar. The first thing to do is to provide additional food for the 
baby, either human milk, if it can be obtained, or modified and diluted 
milk, or some patent milk food. This food is sapplementary to the 
scanty supply of milk that the breast is giving. In the case of delayed 
lactation this supplementary feeding should not be begun until after 
the fourth day, when an ounce of diluted and boiled cow’s milk (equal 
parts of milk and water with a little sugar) may be given after each 
breast feed. The next part of the treatment is to try to increase milk 
secretion in the breasts : (a) by attention to the rules for the manage- 
ment and technique of suckling already given (p. 672) ; (/>) by manual 
expression of the remaining milk from the breasts after suckling by the 
baby, combined with the use of the breast-pumj). This is a valuable 
part of the treatment as it brings into play the powerful stimulus of 
empty breasts, and in a few days it often increases to a noticeable 
degree the amount of milk ; (r) by attention to the general health, 
regime and diet of the mother. Many of these cases of delay in the 
commencement of lactation, and of failure after it has begun, can be 
put right by these measures. 

Morbid Conditions of the Breast. — Painful engorgeynent of the breasts 
may occur with the sudden increased secretion of milk in the middle 
of the first week or even earlier. The whole breasts become swollen, 
tense and painful and feel knotted owing to swelling of the individual 
gland lobules. The treatment is simple and effective : hot fomenta- 
tions or magnesium sulphate soaks, gentle massage with warm olive 
oil, reduction of fluids and a saline aperient, and if necessary the 
stopping of suckling for a day or two. Tender or fissured nipples are 
treated by lotions and ointments, and by the use of a nipple shield 
Interstitial mastitis and abscess is a more serious difficulty, but it is 
not one that need call for weaning. The inflammation is external to 
the breast lobules and ducts, and usually goes on to abscess formation, 
and requires incision (vide p. 657). Suckling from the affected breast 
is stopped for two or three weeks, but when healing is complete it may 
be resumed and breast secretion restored. Retracted nipples may prove 
an insuperable obstacle to suckling. Treatment consists in softening 
of the hard and sunk nipples, and pulling them out and stretching. 
This process may be assisted by the use of a breasi-pump or of an 
ordinary suction cupping-glass. 

General Disturbance and Disease. — A great many kinds of general 
disease and constitutional disturbance in the mother may occur during 
the puerperium, and many of these call for weaning which may be 
temporary or permanent. But in only one of these is the contra- 
indication to nursing absolute. Tuberculosis in the mother, whether 
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latent or active, pulmonary or extrapulmonary, is an absolute bar 
to nursing, and on the double ground of danger both to mother 
and child. And as regards the child, this means more than the 
cessation of suckling ; it also requires the physical separation of the 
baby from the mother. The serious complications of labour, hcemor- 
rhage, sepsis and eclampsia, may now be considered ; all of them 
may make breast feeding impossible, but they need not always do so, 
and each case should receive separate consideration. In severe hcemor- 
rhage from the uterus it may be a real advantage to the mother to 
put the baby to the breast soon after labour, for the suckling of the 
breast may have a definite and appreciable effect in promoting the 
contraction of the flabby uterus. Puerperal septiccemia will in most 
cases make breast feeding impossible. Eclampsia, on the other hand, 
cannot be made the subject of a general rule. If the convulsions 
cease with the termination of labour, and the mother’s general condi- 
tion is improved, it may be advantageous to the mother to permit 
the normal free secretion of milk, as this may encourage the other 
processes of excretion and elimination ; and there is no evidence that 
where this is done the baby is injured. Heart disease with failure of 
compensation will seldom permit breast feeding. Pyelitis with pyuria, 
and especially when it persists and is accompanied by fever, commonly 
causes difficulty and makes weaning necessary. In general debility 
and ancemia a fair trial should be given to breast feeding, but it should 
not be carried on if the mother’s condition does not improve or if it 
becomes worse. Acute illness in the puerperium, such as pneumonia, 
influenza, etc., will nearly always stop breast feeding. But it should 
be remembered that breast secretion may be restored after the la})se 
of a fortnight or more, if the baby is again put to the breast. The 
conditions of menstruation and prejgnancy do not arise in the puerperium, 
and their effect upon breast feeding need not be considered here. 

Difficulties in the Baby. — ^As in the case of the mother, so also 
in the child there are many different kinds of disturbance which can 
make breast feeding difficult. Here also these fall naturally into two 
groups — those where the disorder is in the digestive tract, and those 
where it is of a general nature. 

Digestive disorder in breast-fed infants may be of many kinds, and 
it will not be possible to deal with them all. There are, however, 
certain tyjies w’hich are very common, which occur early in the 
neonatal period, which are nearly all of a functional and minor nature, 
which are often and wrongly attributed to some fault in the breast 
milk, and which on that account are often made the occasion of weaning. 
These particular types of minor digestive disorder are as follows ; 
(1) a special type of vomiting; (2) mild diarrhoea, with green and 
frequent stools ; (3) failure to gain weight after the initial loss ; (4) a 
special type of constipation. 

These four groups of minor digestive disorder form the majority of, 
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although not all, the cases of dyspepsia in young breast-fed babies. 
At the outset all are trivial in their effect upon health and digestion, 
and they may easily escape notice for some time. The great majority 
of the cases occur about the end of the first week of life, and the 
first, second and fourth groups are not due either to a fault in the 
milk or to a failure of chemical digestion, but to some disturbance in 
the muscular apparatus of digestion in the stomach or intestine — a 
maladjustment between peristaltic action and sphincter control. 

The fipecial ty'pe of vomiiivg has to be distinguished from other 
forms of vomiting in young babies. It begins early, very often about 
the end of the first week, when the free fiow of breast milk is being 
established. It is commoner in girls than in boys, thus differing from 
pyloric stenosis. The vomiting is frequent, copious and forcible, 
occurring immediately or soon after nursing. At first, and for some 
time, there are no other symptoms of d 3 ^spe])sia : the baby is lively 
and healthy -looking ; the tongue is clean ; the stools have the 
normal yellow appearance, although later they become dry and 
constipated ; and for a time there may be a gain in weight. It will 
be found also that these babies are generally impatient and irritable ; 
they take the breast with greedy haste, and also show restless and 
wriggling movements of the body. The excellent general state of the 
baby and its gain in weight suggest that the cause of this vomiting is 
a simple disturbance of the muscular function of the stomach — a 
condition of gastric spasm, or an inco-ordiiiation between gastric 
peristalsis and the pyloric sphincter, this occurring at a time when 
the muscular functions of the stomach are first brought into full play. 
Another factor is an excess of milk swallowed along with air. Once 
begun, the vomiting is apt to persist and become habitual. 

The condition is too obvious to be overlooked, and there should be 
no difficulty in distinguishing it from a number of other disorders that 
produce frequent and forcible vomiting at this early period of life — 
from true gastric catarrh, from atresia and stenosis of various parts 
of the bowel, from pyloric stenosis which may rarely produce sym])toms 
a few days after birth, and from general acute diseases. But in all 
these other conditions there are other and different clinical features, 
and there is, from the outset or very soon, a state of serious illness. 

The treatment is as follows : To control the general nervous 
irritability the baby should be 'gently handled and put quietly to 
the breast, and induced to suck slowly, with intervals to allow eructation 
of air. The period of suckling should be reduced, and on its completion 
the baby should be held upright and soothed to sleep in the mother’s 
arms. More frequent suckling for a few days is helpful. If those 
measures produce no improvement, give, ten minutes before each 
feed, \ ounce of warm water in a bottle, adding 1 or 2 grains of sodium 
citrate. Chloral hydrate, | grain thrice daily, may also be given for 
a few days. 
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Mild diarrhoea with green stools is a common occurrence in healthy 
breast-fed babies in the second half of the first week of life. At this 
time, when the normal three or four yellow stools usually replace the 
earlier meconium stools, there may be green stools to the number of 
five or six — a condition of mild diarrhoea. This condition is more 
apt to occur where there is a sudden engorgement of the breasts and 
an unusually copious flow of milk ; and it is probably the result of 
overfeeding and of increased peristaltic action of the large bowel. 
There are no symptoms of real indigestion ; the stools themselves are 
well digested, uniform in consistence, and show neither mucus nor 
gaseous fermentation ; there is no vomiting. The baby is hungry, 
sleeps well and increases in weight. This condition of green diarrhoea 
is thus compatible with good health and good digestion, but it is 
one of unstable equilibrium. If it continues, abnormal symptoms 
appear. The stools become frothy, they are no longer uniform, and 
show small masses of fatty substance and mucus, while the buttocks 
become red and sore from the contact of the irritating stools. The 
baby is now fretful, although still hungry ; it may continue to gain 
weight, or may lose a little. Vomiting and colic may now be added 
to the other symptoms, when the condition passes into one of true 
dyspepsia. On the other hand, the early stage of green stools may 
give place in a few days to the yellow stools of perfect health. 

Treatment — ^As the condition may right itself, no treatment is 
required for a day or two. But if it persists for a few days, or becomes 
worse, a small dose of castor oil (half a teaspoonful) and a reduction 
in the number and duration of the suckling periods will often put the 
matter right. If, however, the stools remain frequent and green, 
small doses of a plain petroleum emulsion — a half -teaspoonful, 
diluted with water, twice or thrice daily, should be given (this emulsion 
should not contain any laxative, such as phenolphthalein or magnesia) : 
this should be continued for a week after the stools have become 
yellow^ and resumed if there should be a relapse. Paraffin emulsion 
in these small doses is an intestinal sedative, and protects the bowel 
from the irritation of its contents ; it is a most effective remedy in 
this common neonatal condition. It is important to begin treatment 
at an early stage, for it is easy to overlook the condition at first, and 
the downward drift may be very slow : but when a state of serious 
dyspepsia has been reached, successful treatment is more difficult. 
Many of the ceases of dyspeptic; marasmus, admitted to the wards of 
children’s hospitals, begin in this way as cases of this mild ‘‘ digestive 
disorder in the first week of life ; they are overlooked and untreated 
in the early stage, then they are weaned, and go from bad to worse. 

Failure to gain Weight after the Initial Loss. — ^This happens often, 
and is caused by a, number of different pathological conditions, some 
of which are located in the digestive tract, and many of which are 
outside it. After the initial loss of weight in the first few days, the 
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weight remains stationary or only rises slowly. The baby is not ill, 
but is not lively nor hungry. There may be a little vomiting, and 
the stools may be abnormal ; but these dyspeptic symptoms are 
variable, and may be absent. The causes of this may be manifold : 
there may be a variety of mild digestive disturbances in the baby ; 
or general debility, and especially prematurity ; or chronic latent 
disease in the baby, such as congenital syphilis ; or serious congenital 
defect, such as cardiac defect or mental defect ; or the cause may 
be an insufficiency of breast milk in the mother, or faults in the 
management of sucjkling. These general conditions will be discussed 
later : insufficiency of breast milk has already been dealt with. The 
dyspeptic conditions in the baby are thrush, mild stomatitis, and a 
torpid and mild dyspepsia with or without icterus neonatorum. The 
appropriate treatment is attention to the mouth ; a small single dose 
of castor oil or a few doses of fluid magnesia. The prescription of 
tinct. rhei. co. lT\^i, sod. bicarb, gr. i, glycerine n\ii, aq. ad 3i, given thrice 
daily before the feeds, and continued for a few days, is often efficacious ; 
or grey powder gr. J may be given for a few days. The condition is 
trivial and easily remedied, but it deserves attention. 

A Special Type of Co7isti2)afion . — This may occur in the first fort- 
night of life, but it does so oftener towards the end of the first month. 
It usually begins suddenly and after a period of loose green motions, 
but sometimes without any apparent cause. Although the bowels are 
only opened once daily, or once in two days, the stool itself is not 
constipated but soft and yellow. Besides the constipation there is at 
first no other symptom ; the digestion and general health of the baby 
are excellent. But if constipation continues, vomiting and other 
dyspeptic conditions nearly always add themselves. The cause of the 
(constipation is anal spasm, and this is shown by the small puckered 
anal orifice, and by the strong clenching grip on the finger inserted 
into the anal canal. Whenever sudden definite constipation without 
other serious symptoms is reported in breast-fed babies, the previous 
state of the stools should be inquired into, and the anus inspected. 

Anal fissure, which is always associated with severe anal spasm, is 
a different and more severe condition, also producing obstinate con- 
stipation, but, in addition, pain during passage of the stool and tenesmus, 
with stretching out of the legs after defsecation. In simple anal 
spasm, although shallow dry excoriations may be seen along the anal 
margin, these more severe symptoms are absent. 

Treatment , — The use of aperients or suppositories in this condition 
is either futile or merely palliative. The condition is a local one — a 
spasmodic closure of the anus — and can only be effectively dealt with 
by local treatment. Instructions are given to the mother or nurse to 
dilate the anal canal once or twice daily by insertion of the little finger, 
and boldly to stretch it open in every direction : the finger is thickly 
covered with some healing and soothing ointment, such as 2 to 5 per 
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cent, ichthyol in equal parts of lanoline and vaseline. After a time 
pure lanoline will be sufficient. This daily dilatation should be 
continued for at least a week after the apparent cure, and resumed on 
any threatened return of constipation. This simple local treatment 
is rapidly successful, and in a few days spontaneous evacuation of 
the bowels will begin to take place. 

In some cases this type of constipation appears to be due to local 
spasm in the rectum or pelvic colon. In these the passage of an oiled 
catheter into the rectum is sufficient to bring away a soft, well-digested 
stool, and the use of this local stimulus for a few days is followed by 
the regular and spontaneous opening of the bowels. 

General Conditions in the Infant. — Prematurity deserves first 
mention. Here the prospects of survival will depend upon the age 
of the baby, upon its weight, 
and upon the presence or 
absence of disease apart from 
prematurity. A weight of 
2 lbs. marks the limit at 
which survival is usually 
possible ; and in any case 
under 3 lbs. the prospects are 
poor. Between 3 and 5 lbs. 
they are much better, and 
over 5 lbs. they are fairly 
good — always providing that 
the general constitution is 
fairly sound. 

Treatment, — The protec- 
tion of the premature baby 
from cold is very important. 

This involves the provision 
of special clothing, the trunk, 
limbs and head being encased in a thick, wadded garment, and 
the use of an incubator, or a special lined cot, and of hot-water 
bottles. No bathing is allowed until the infant is gaining strength 
and weight. The strictest precautions against alimentary and 
respiratory infection must be taken. 

Breast feeding is here specially necessary. The infant may be too 
feeble to suckle the breast, when the milk must be drawn off and given 
by bottle, or it may even have to be pipetted into the mouth, so that 
the method of feeding may proceed in stages, from^ pipette to a bottle 
containing breast milk, and lastly to suckling the breast. In the smallest 
and feeblest prematures tube-feeding may be necessary for a week 
or longer. If the process of lactation is delayed, and foster breast 
milk cannot be got, small feeds should be given of cow’s milk (skimmed) 
and water in equal parts, with the addition of 5 per cent, dextrimaltose 
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and 1 grain of sodium citrate per ounce of milk. A few drops of brandy 
should also be given several times a day. For a day or two only 1 dram 
of this supplementary feed may be taken every two hours, with 
additional feeds of sweetened water, increasing gradually to 2 drams, 
and beyond that as indicated by the appetite. In these cases it is not 
possible to give exact directions as to quantity, this being determined 
by the appetite, the state of the digestion and the general condition 
of the child. The feeds should be given every two hours. 

If there is digestive disorder as well, this must be treated by the 
methods and rules already detailed in the description of digestive 
disorders in breast-fed infants. When good digestion is established, 
the use of cod -liver oil, in doses of a few drops of the pure or emulsified 
oil, is of great value. 

Even where breast milk fails or is not available, it is remarkable 
how very small and feeble premature infants will survive and thrive 
on carefully prepared and gradually increased feeds of cow’s milk. 

The other general conditions in the baby that cause malnutrition 
and digestive disturbance may now be mentioned and briefly 
discussed. There may be general latent infective disease, of which 
congenital syphilis is a good example ; where this occurs and there 
are no florid signs of syphilis, a careful examination will usually show 
some suggestive appearances — slight nasal discharge, a dermatitis 
round the mouth and eyes and round the perineum, a raw red con- 
dition of the palms and soles. Here the treatment is the specific 
medication of the disease and perseverance in breast feeding. There 
are also conditions of general congenital defect, such as cardiac defect 
and mental defect, which again will only be detected by careful clinical 
examination ; in these again the important part of treatment is to 
maintain breast feeding, and to correct any digestive disorder by the 
methods already described. 

In conclusion, in all these types of difficulty in breast feeding 
arising on the part of the baby, the })roblem of nutrition will not be 
simplified but rather made more difficult by weaning, and the right 
course is to persevere in breast feeding, using appropriate measures to 
increase the supply of bre/jst milk, and to correct digestive disorder in 
the baby. Indeed, there is only one condition in the baby which calls 
for weaning, and that is the very rare condition of idiosyncrasy of 
the baby to its mother’s milk. 

ARTIFICIAL FEEDING IN THE FIRST MONTH 

If breast milk is not available for the newly born infant, the next 
best food is cow’s milk. Cow’s milk can be used as fresh modified 
milk, as milk powder or as condensed milk. These manufactured 
milks are prepared in many ways, and with great skill and care ; they 
are preserved from contamination in tins, and their reconstitution into 
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fluid milk is an easy and simple process that can be carried out by the 
most ignorant mother. In spite of these advantages the weight of 
medical opinion is still in favour of the use of suitably modified fresh 
cow’s milk. We shall now describe in detail the use of fresh cow’s 
milk as a substitute food for the newly born infant for whom human 
milk cannot be obtained. 

In the first place, a comparison of these two kinds of mammalian 
milks must be made. In their caloric value the two milks are nearly 
equal ; they have also a general resemblance in their chemical con- 
stitution. But they differ in important ways ; their chemical 
constituents differ a good deal in their quantitative distribution, and 
while human milk is practically always sterile, cow’s milk, even when 
produced and marketed under the most perfect conditions, is never free 
from organisms, and in ordinary conditions is swarming with them. 

The chemical constitution of the two milks is shown in the 
following table : — 



Human Milk. 

Cow’s Milk. 

i^rotein .... 

Per Cent. 

1-25 

Per Cent. 

3-60 

Casein 

0-4 

2-8 

Lacialbumiii 

0-8 

0-7 

Fat ..... 

3*5 

3 5 

(carbohydrate (lactose) 

7-5 

4-5 

Salts .... 

0-2 

0-7 

Water .... 

87-5 

1 

87-5 


The chemical differences between the two milks may be summarised 
as follows : in cow's milk the protein content is much greater and 
the sugar is considerably less than in human milk. The difference in 
protein, and especially in the casein, is the important thing, resulting 
in the formation of a tough and large mass of curd in the stomach 
when fresh cow’s milk is taken. And the modification of cow’s milk 
as an infant food must achieve two things — the reduction or finer 
division of the casein curd and the sterilisation of its bacterial content ; 
and while doing this, it must also maintain the nutritive value of this 
modified milk and restore its vitamin standard to that of human milk. 
These are the princijdes that must govern the use of fresh cow’s milk 
as a food for the infant. 

The common medical practice at the present time, not only in 
this country but throughout the world, is to use diluted and boiled 
cow’s milk at the commencement of the artificial feeding of infants. 
The object of dilution is to reduce the casein in the milk ; but the 
result is to bring the fat and the sugar in the diluted milk far below 
their level in human milk. The dilution of cow’s milk with an equal 
volume of water results in the following chemical composition : 
l^rotein, 1*75 per cent. ; fat, 1-75 per cent. ; and sugar, 2-25 percent. 
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Dilution, therefore, calls for further modification — the addition of some 
kind of sugar, and possibly also of cream. The following method of 
using diluted cow’s milk for infants in the neonatal period is recom- 
mended, the modifications are few and simple, and its results in 
practice are successful. The principles of this method are to use from 
the first an eqvM dilution of milk and water, to add to that diluted 
milk 5 per cent, of sugar and some sodium citrate, but not to add 
any additional cream. This diluted modified and boiled milk mixture 
is used from birth ; even in the first week greater dilutions are not 
required nor desirable. The feeding intervals are the same as those re- 
commended for breast feeding — every three hours, with the omission of 
one or two feeds in the twentj^-four hours, making seven or six feeds 
in the day. If the baby is feeble, or suffering from any digestive 
disorder, the milk should at first be skimmed, and the return to full 
milk made when good digestion is established. The following pre- 
scription gives such a milk mixture : — 

Milk (skimmed, if necessary) . . .10 ounces 

Water . . . . . . 10 ,, 

Sugar (lactose or dextrimaltose) . 1 ounce 

Sodium citrate . . . . .10 grains 

The sugar and sodium citrate (conveniently in tabloid form) should 
first be dissolved in the water and this added to the milk. The 
mixture is then brought to and kept at boiling-point for a few seconds, 
cooled quickly, and kept in a clean, covered jug. Scrupulous care 
must also be taken in sterilising the feeding-bottles and teats. 

There remains the vexed question of the amount of milk mixture 
to be given at each feed. In the early weeks of life this cannot be a 
matter of rule ; it must be determined by several considerations — the 
appetite of the baby, the state of the digestion, and especially the 
appearance of the stool, the general clinical observation, and the weight 
of the baby. In an average healthy baby the amount per feed of such 
a mixture at the end of the first week should be 2 or 8 ounces, and at 
the end of the first month about 8 or 4 ounces. 

It is important to avoid the common error of underfeeding. This is 
more likely to happen with the more diluted mixtures which are often 
used in these early weeks, but it may easily happen also with more 
concentrated milk mixtures. To avoid this, it should be an invariable 
rule to reckon up the total amount of milk (not diluted milk) being given 
in twenty-four hours, remembering also that the practical test as to 
whether a baby is getting enough milk is not a formula derived from 
its age and weight, but the ascertainment of its actual condition as to 
nutrition vigour colour and digestion. 

When the baby gives evidence of good digestion of the new food, 
it is often desirable during the first month to concentrate the milk in 
the mixture and reduce the water, so that at the end of the month the 
milk may form two or even three parts of the total mixture. At 
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the same time the amount of sugar will be proportionately reduced, 
and the amount of citrate of soda may also be diminished. 

Some additional minor points may be made. The kind of sugar 
used is not important ; dextrimaltose is perhaps the best for general 
use, and especially if there is some digestive disorder ; cane sugar has 
the objection of sweetening too much the taste of the milk, but it has 
the advantage to a poor household of its cheapness. It is not necessary 
nor advantageous to use orange juice in the first month, but a little 
cod-liver oil, either as pure oil, emulsion, or combined with malt, is 
often valuable, for it provides both a stimulus to general metabolism, 
and also a h'ttle additional fat in the food. The addition of water 
between the feeds is optional ; it is, of course, necessary if the baby 
shows thirst or if the urine is scanty. 

If digestive disorder should develop, it can usually be overcome by 
the same methods laid down for digestive disorder in breast-fed babies ; 
and in their early stages these digestive disorders are usually trivial 
and easily remedied. The golden rule in digestive disorders in the 
first month of life, whether in breast or bottle fed babies, is obsta 
principiis, to note and treat the earliest symptoms. The common 
mistake in both types of case is to change the feeding and to resort 
to very weak dilutions of milk, thus adding insufficiency of food to 
the original digestive disorder. 

The whole problem of artificial feeding in the first month may be 
summarised as follows : As compared with breast feeding, the pro- 
cedure is complicated and more liable to go wrong ; its results as 
regards health and healthy growth are not so good. But if its 
principles are understood, if the details of its application are carefully 
carried out, and if its difficulties are met in the early stages by the 
prof)er readjustments, good digestion can be established in the great 
majority of artificially fed infants in the first month of life. Artificial 
feeding and the restoration of good digestion in older infants suffering 
from chronic indigestion and malnutrition is another and a far more 
difficult problem ; but it is not one that wo are concerned with here, 
except to emphasise that these very difficult chronic cases nearly 
always have their origin in the critical early phase of digestion in the 
neonatal period, and that the more serious condition could nearly 
always have been prevented by attention and simple treatment at its 
early stage in the first weeks of life. 

OTHER DISEASES AND DISORDERS OF THE NEWLY BORN 

We have now dealt with the problems of food and digestion in the 
newly bom infant and the management of digestive disorders ; in a 
preceding chapter (Chapter XXXV) an account has also been given 
of the injuries and complications that may result from birth. There 
remain a varied group of disorders that may arise in the neonatal 
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period, and that are not dependent upon food and digestion. Among 
this very miscellaneous grouj) there are the acute and chronic infections 
— septicaemia, meningitis, pneumonia, syphilis ; the great range of 
developmental defects ; a variety of skin diseases, and certain blood 
diseases, etc. Most of these conditions show definite and easily 
recognised features, so that the problem of diagnosis is easy enough, 
although in many, treatment is often unsuccessful. It will be sufficient 
to give in this section a short account of some of those that are peculiar 
to this period of life and that are amenable to treatment. 

Renal Conditions. — In the first place, a small group will be described 
where the disturbance depends upon some disorder of renal function ; 
in two of these the clinical features give little indication of the focus 
of disturbance. Dehydration or inanition fever is a condition of high 
fever, occurring in the first few days of life before the free flow of breast 
milk appears. The name is a misnomer, for the condition does not 
depend upon an insufficiency of food, but upon an insufficient intake 
of fluid and defective excTetion of waste products by the kidneys. 
The fever is high and irregular, and the baby shows marked irritability, 
restlessness, and obvious thirst ; there may also be some vomiting and 
diarrhoea. The condition is due to a too scanty colostrum and a lack 
of fluid, and the treatment is to give a small aperient dose of castor 
oil. followed by abundant fluids sweetened with sugar, and perhai)s also 
flavoured with orange juice. This treatment is followed by rapid cure. 
Uric acid renal infarct^s iv the newborn is a condition wdiich produces 
similar general symptoms, but in which there is also an incrustation of 
uric ac;id crystals within the collecting tubules and on the mucosa of 
the renal pelves. Evidence of this local deposit from the conc^entrated 
urine will be found on the napkins, which show a brownish-red sandy 
sediment, and microscoj)ic examination of this will show the charac- 
teristic uric acid crystals. The treatment here is the same as for 
inanition fever : in addition, alkali in the form of sodium (;itrate, 
2 grains every two or three hours, should be given for a day or two. 
(Edernn neonatorum may be general in feeble ])remature infants and is 
then usually fatal, but it is also occasionally met with as a localised 
condition in babies who aj)i)ear to be healthy and strong in other 
respects. Its usual sites are the feet, the lower abdomen, the fmbes 
and groins. There is no evidence of nejdiritis, neither coasts nor albumin 
being found in the urine. It is easily distinguished from the serious 
and much rarer condition of sclerema by the good general condition of 
the baby. The treatment (lonsists in giving, for a few days, an alkaline 
diuretic such as sodium citrate, and in ensuring thorough evacuation 
of the bow els. 

Pyloric Stenosis is an important and not rare disease of the neo- 
natal period, which is dei)endent upon a congenital spasm and hyper- 
trophy of the pyloric sphincter. In its usual form it has clinical 
features which arc characteristic. Symptoms first appear in the third 
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or fourth week of life, after an initial period from birth of good health 
and digestion. The first symptom is vomiting, which is infrequent 
at first, but is nearly always forcible and projectile ; and this, per- 
sisting for a few days, is followed by constipation. For a time the 
general condition may suffer httle ; the baby may retain its look of 
health, be lively and hungry, but sooner or later, wasting becomes 
evident. In the great majority of cases the baby is a boy. Diagnosis 
is easily made, and depends upon seeing waves of exaggerated gastric 
peristalsis passing from left to right across the left hypochondrium, 
and upon feeling the thickened pylorus in the right hypochondrium. 
The symptoms of vomiting and constipation are verj" common in 
babies of this age, but it is their sudden and unexplained occurrence 
after a week or two of smooth progress, and in a boy, that should at 
once call for an examination of the abdomen. The treatment need 
not be detailed here, but two points must be emjjhasised : the 
importance of early diagnosis ; and the importance of continuing 
breast feeding, as the success of further medical or surgical treatment 
is jnuch greater in breast-fed babies than in those that have been 
weaned. The important part of medical treatment is lavage of the 
stomach once or twice daily. If this does not produce improvement 
of symptoms in a week, the Rammstedt operation of splitting longi- 
tudinally the pyloric muscle should then be performed. The signs of 
im])rovement under medical treatment are the reduction of the milk 
residue in the stomach, the disappearance of constipation, and 
especially an increase of weight. The majority of cases require 
operation, but most ceases benefit by a few days of medical treatment, 
which reduces the operation risk. 

Haemorrhagic Disease of the Newborn (Melaena Neonatomm). This 
is a rare and a special type of gastro -intestinal ha'morrhage. It usually 
begins on the second and third day with the appearance of a little blood 
in the stools ; this continues and increases until large stools of fluid 
t)r (slotted blood are passed. The baby rapidly becomes blanched and 
collapsed, and unless pr()m})tly treated, dies in a few days. In some 
(!ases the first symptom is hiumatemesis ; or haematemesis and melaena 
may occur together. This type of gastro -intestinal bleeding has to be 
distinguished fi'oin the haemorrhage of duodenal ulcer of the newborn 
— another rare (condition — from umbilical septicaemia, and from 
syphilitic disease of the liver ; also from the haematemesis and melaena, 
where blood is sucked and swallowed from a fissure in the mother’s 
nipple ; it differs in its rapid onset, and in the rapidly progressive 
collapse that follows. The condition is due to a temporary deficiency 
in the clotting elements in the blood, as the bleeding and coagulation 
times are much prolonged. The treatment consists in the intra- 
muscular injection of two or three 0*5 c.c. doses of vitamin K ; and 
in the majority of (uises the result is immediate cessation of bleeding 
and rapid recovery. If there has been a great loss of blood before 
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this treatment has been begun,, an intravenous infusion of citrated 
blood will also be required. 

Skin Diseases. — Skin diseases are not uncommon in the neonatal 
period, and some may be mistaken for congenital syphilis. The lesions 
of congenital syphilis have a characteristic distribution, round the 
mouth, eyes and anus, and in a red, raw condition of the palms and 
soles ; in severe cases, pemphigus may occur. There is, however, a 
non-syphilitic pemphigus, the bullous impetigo of the newborn, caused 
by staphylococcal or streptococcal infection. In maternity hospitals 
such CAises must he isolated, as the condition is contagious and may 
spread ami cause serious outbreaks of infection. Pemphigus usually 
begins as a single focal lesion in the moister areas, the neck, 
axillse or groins, followed by the appearance of others in the adjoining 
skin ; flat vesicles form and break down rapidly, leaving raw areas, 
which may spread and fuse into an extensive exfoliative dermatitis. 
Prompt treatment can avert this more general and dangerous 
dermatitis ; the use of soap must be stopj>ed ; the affected areas 
carefully washed several times daily with alkaline water ; a lotion of 
corrosive subhmate, 1 in 10,000, applied ; and the lesions anointed 
with pure lanoline. Seborrhoea, of the scalp may also occur, and may 
set up dermatitis of the face and trunk ; it is treated in a similar way, 
only omitting the use of the corrosive lotion. Onychia of the fingers 
and toes may also happen, and here again the treatment is to avoid 
irritation, to use frequent gentle washing with warm water, and to 
apply lanoline, Ijastly, the infantile type of urticarm may be met with 
— an eruption of very small, hard and pale papules on the cheeks, 
arms and legs. This is a trivial condition, usually associated with 
some digestive disorder ; treatment consists in giving attention to 
the digestion. 

Icterus Neonatorum. — This is a common condition, and is the result 
of the destruction of blood that always occurs in the liver and spleen 
immediately after birth. The haemolysis, the anaemia and the jaundice 
are therefore physiological, and no treatment is required. In icterus 
gravis (erythroblastosis foetalis), the destruction of red cells is excessive, 
and the jaundice and anaemia are severe and may be fatal {vide 
pp. 315, 565). 

Other types of neonatal jaundice may accompany the hepatitis of 
umbilical sepsis or of severe congenital syphilis. And with these may 
be mentioned the deep obstructive and fatal jaundice of congenital 
obliteration of the bile ducts. 
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CHAPTER XXXIX 


PREPARATION FOR OBSTETRIC OPERATIONS 
—VERSION— FORCEPS 

PREPARATION FOR OBSTETRIC OPERATIONS 

I T must be clearly understood that although we describe here the 
details to which attention should be given when operations are 
performed in the patient’s home, we are of the opinion that only 
operative obstetric treatment of a minor character (forceps at outlet, 
repair of perineum, etc.) should be carried out in the patient’s home. 
Obstetric operations, like surgical operations, should be performed in 
an institution unless the patient’s condition is so critical that removal 
to an institution is contraindicated {vide Footnote, p. 556). 

We cannot go into great detail in describing the following 
operations — space will not permit of it. In a manual written primarily 
for undergraduates all we can attempt is to present to our readers a 
simple description of the operative procedures employed in obstetric 
practice, with comments regarding the indications and limitations of 
each operati(3n. Thm and the succeeding chapter are merely an 
introduction to Operative Obstetrics, a branch of surgery which, 
although limited in scope, calls for no less judgment and technical 
skill than does general surgery or any of the surgical specialities. 

Jt is a simple step to pass from the management of a normal labour 
to the conduct of an operative delivery by the vagina. The prepara- 
tion of patient, accoucheur and nurse, the sterilisation of handfe and 
instruments, the employment of gloves and masks described in 
(hai)ter XXli on “ The Management of Labour ” are in every 
detail the precautions taken prior to any operation. The difficulty 
about domestic midwifery is that so many improvisations have to 
be made. 

In domestic obstetric practice a kitchen table is an excellent 
substitute for an operating table, as it is rigid and of more suitable 
height than the ordinary bed. Underneath the .table or bed should 
be a bath or pail as a receptacle for discharges and used swabs. A 
sheet of rubber, the end of which projects into the bath or pail, should 
be placed under the patient (Fig. 265). 

The patient should be deeply anaesthetised at the time of the 
actual delivery in order to remove the perineal reflexes which, if not 
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abolished, render intravaginal manipulations and extraction of the 
child more difficult. The choice of anaesthetic is referred to elsewhere 
(p. 413). 

After the patient has been anaesthetised it is undoubtedly of 
advantage to place her in the lithotomy position and support the legs 
by means of straps or a Clover’s crutch. In this position the field of 
operation can be finallj^ and more thoroughly cleansed, and the 



Fio. 2Gr». — Showing patient in position for operation. Hor pelvis 
has been brought to foot of table. Her logs are supported by a 
Clover’s crutch and encased in towels. 


operation better carried out than in the lateral position. In country 
practice where the practitioner may be single-handed and have only 
a nurse or midwife to assist, it may be preferable to employ the left 
lateral position (p. 406). 

This is a convenient stage for emptying the bladder by catheter. 
Not only does a distended bladder interfere with the delivery of the 
child, but, if the child is forcibly extracted, injuries to the sphincter of 
bladder may readily result (p. 603). 

If the pubis has not been shaved this should be done and the vulva 
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and surrounding skin area cleansed with ethereal soap, followed by 
a final and thorough bathing of the field of operation with some 
antiseptic lotion. Lysol is very commonly employed for this purpose, 
but is inferior to Dettol. Many advocate painting the vaginal entrance 
with mercurochrome, or tincture of iodine (3 per cent.), but Dettol 
cream (30 per cent.) is the best {vide p. 401). 

An important detail, but one regarding which there are differences 
of opinion, is the washing and disinfection of the vagina. We believe 
this should be done prior to all operations where the presenting part 
is still high in the pelvis — where the presenting part is at the outlet 
disinfection of the vagina cannot be carried out. To disinfect the vagina 
its posterior wall should be retracted and the whole canal washed with 
a solution of bicarbonate of soda in sterile water to clear away the 
mucus. The canal should then be washed with ethereal soap very 
thoroughly and dried. The final application is largely a matter of 
choice — Dettol, mercurochrome, tincture of iodine. 

Following disinfection of vagina ethereal soap or a weak solution 
of lysol should be poured into the canal to lubricate it and to facilitate 
the passage of the gloved hand of the operator. 

Cleansing and disinfection of field completed, towels and leggings 
should be placed in position. It will be noted that the obstetric surgeon 
tries, as far as possible, to follow the same technique as the general 
surgeon : he walls off the area of operation with sterilised towels or 
sheets. Admittedly this is difficult to carry out as completely in 
domestic practice, but it should be attempted as far as possible. Of 
great importance is the walling off of the anal canal, for the escape 
of fasces during an obstetric operation, with soiling of the field of 
operation, may lead to infection. 

Finally, a most careful examination of the presenting part, position 
of the child and the condition of the pelvis should be made before any 
operation. The obstetric surgeon should ask himself : Why is it 

necessary to interfere in this case with the natural process of parturition ? ” 
and ''How can delivery be effected with the least amount of injury to 
mother and child ? ” 

We cannot commend too strongly these words printed in italics. 
Time and time again major and minor disasters might have been 
avoided by the operator answering these simple questions before he 
proceeded to the extraction of the child. 

Before proceeding to the particular operation the vaginal orifice 
and pelvic floor should be very gently stretched by what has been 
termed ironing out the vaginal outlet, if the patient is a primipara ; 
the ethereal soap or weak lysol solution renders this procedure easy. 
The stretching should be done with both hands. It materially lessens 
the risk of perineal laceration and greatly facilitates the performance 
of every internal manipulation, such as rotating an occipito-posterior 
position, bringing down a leg or performing version. 
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VERSION 

The operation of version or turning is the artificial alteration and 
substitution of one presenting part for another. Where the head is 
brought to be the presenting part we speak of cephalic version/’ 
and where the breech is brought to be the presenting part “ podalic 
version.” 

These alterations of the presentation may be carried out by external 
manipulations alone, External version ; or by combined external and 
internal manipulations, Bipolar version ; or, lastly, by internal 
manipulations, Internal version. The oldest operation is internal 
cephalic version, and this dates back to very early times. Hippocrates 
describes it, and his name is usually associated with the operation. 
Centuries passed, but no great advance was made until Ambroise 
Pare (1549) introduced podalic version, or the bringing down of a 
foot. The credit for introducing external version is generally given 
to Wigand (1807). The method known as Bipolar version was 
introduced by Braxton Hicks (1860). 

Indications. — The scope of the operation of version has been 
curtailed greatly in the last twenty years, except with the object of 
rectifying an abnormal presentation — e.g. transverse and breech. 

Faults in the Forces. — It is very seldom indeed that faults in 
the forces are an indication for version. By the time one has decided 
that the forces are insufficient, the operation is contraindicated as the 
membranes have rui)tured, much of the liquor arnnii has drained 
away, and the second stage has been going on for some time. 

Faults in the Passage. — Until comparatively recent years the 
operation of version was frequently performed for contracted pelvis. 
But the results were so disastrous to the child that it has been almost 
entirely replaced by other methods of treatment (p. 528). 

Faults in the Passenger ok Child. — The faults on the part of 
the child for which version is specially indicated are malpresentations. 
and the outstanding one is an oblique or transverse ‘‘ lie ” (p. 476), 
In discussing this particular “ lie ” we have pointed out the limitations 
of version — in the case of an impacted shoulder decapitation is generally 
a safer procedure (p. 749). 

In recent years it has also been found of great advantage to 
perform external cephalic version in the later weeks of pregnancy 
should a breech be the presenting part (p. 464). In some instances 
it is even possible to do this early in labour, provided the mother is 
a multipara, the child is small, and there is a fair quantity of liquor 
amnii. Face and brow presentations are very rarely an indication for 
version ; the correct treatment for such malpresentations has been 
described earlier (pp. 454, 456). 

Dangers threatening the Life of the Mother. — In a number 
of cases where pregnancy has to be terminated prematurely in the 
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interests of the mother, as, for example, in cardiac disease, grave 
eclampsia or renal disease, version is a useful procedure, as a small, 
non-viable child can be extracted more easily by the breech than with 
forceps. But on the part of the mother the condition which, above 
all others, may be most suitably treated by version is placenta prcevia, 
although the place of version for this particular complication has been 
very much limited in recent years (p. 581). 

Dangers threatening the Life of the Child. — ^We would here 
remind our readers of the value of version in certain cases of prolapse 
of the cord. Apart from this complication, only very occasionally is 
it of advantage to the child to select version. 

Methods of performing Version. — As already mentioned, there 
are three methods of performing version : (1) External version 



Fig. 266. — External Version. The operator is pushing down the head with 
his right hand and pulling up the breech with his left hand. 

by external manipulations ; (2) Bipolar version or version after 

the method of Braxton Hicks ; (3) Internal version by internal 

manipulations. 

External Version. — This operation is most suitable and successful 
in the later weeks of pregnancy. From the thirty-seventh week 
onwards it becomes increasingly difficult, although even early in 
labour it is occasionally successful if the membranes are unruptured. 
The two commonest indications are breech and shoulder presentations ; 
but it may be employed with advantage for placenta praevia (p. 581). 

The exact position of the child is carefully determined by palpation. 
A hand is then applied over each pole of the foetus, and the foetus is 
pushed with one hand and pulled round with the other until the breech 
or the head presents. It is most important that the general attitude 
of flexion of the foetus should be preserved. Any manipulation which 
tends to extend the head or trunk should be avoided. Occasionally, 
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where there is difficulty in carrying out the manipulations, an 
assistant’s hand may be of service. 

In many instances version is not possible until the patient is 
anaesthetised ; especially is this the case after the thirty -sixth week. 
It may be particularly difficult in a breech presentation with legs 
extended (p. 464) and our readers have been warned of the danger 
of employing too much force. 

Except in the case of placenta pra>via (p. 581) it is generally the head 
that is brought to present where this method is employed. 

Having brought the head to present, the accoucheur should push 
it into the pelvis by suprapubic pressure in order to fix it in the pelvic 
brim and prevent it returning to its former position. He should also 
apply pads to the side of the uterus and a binder round the abdomen, 
if the operation is performed before labour has begun. With an 
oblique “ lie ” the foetus very often slips back into its former lie ” ; 
not nearly so frequently does this happen with a breech presentation. 
In either case, however, he should leave instructions with the 
nurse that he must be summoned when labour commences, as even 
at this late date he may be able to perform external version, should 
the child have taken up its former faulty ‘‘lie.” If success then 
crowns his efforts he should rupture the membranes, allow a good 
deal of liquor amnii to escape, push the head into the pelvis and keep 
up gentle pressure on the head for twenty or thirty minutes in order 
to ensure the continuance of a vertex position. 

Bipolar Version after the Method of Braxton Hicks. — This 
procedure is suitable when the os is sufficiently dilated to permit two 
fingers to pass through, and provided the membranes are still intact 
or have only recently ruptured. If, on the other hand, the waters have 
drained away to a considerable extent it is impossible to change the 
presentation by this method. The ideal time is immediately after 
rupture of the membranes, with the cervix only partially dilated. 
Either the head or the breech may be brought to present, but generally 
the latter is preferred. Occasionally it is ])ossible in a shoulder 
presentation to push up the shoulder and secure a cranial presentation. 

For the carrying out of this method it is a mistake to flex the 
patient’s legs to too great an extent, as this interferes with the turning 
of the child. In many textbooks an illustration shows the operator 
as having passed only two fingers 'into the vagina. Sometimes this is 
sufficient, but generally the whole hand has to be introduced into the 
vagina to permit of the fingers reaching the presenting part (Fig. 267). 
The presenting head or shoulder is pushed up with the external 
hand, while at the same time the internal fingers manipulate and 
pull down the breech. Whenever the feet come over the os the 
operator grasps one, and pulls it through the cervix. The labour should 
be permitted to run its course. On no account should the child be 
forcibly extracted through the undilated cervix, as this causes con- 
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siderable shook to the mother, is liable to result in extensive tears to 
the cervix and lower uterine segment, and almost certainly the loss 
of the child {vide Delivery of Breech, p. 468). In the event of the head 
being brought to present, the labour is allowed to run its natural course. 



Fig. 2()7. — Bipolar Podalic Version. This operation, in most instances, 
can only be completed with the whole hand in vagina as shown here. 
An assistant or nurse by pressing down the brooch may facilitate 
the operation. 


Internal Version. — This, as already stated, is the oldest method. 
Although originally cephalic version was employed, podalic version is 
almost universally favoured by modern operators. 

The operator passes his whole hand through the cervix, ruptures 
the membranes if they are still intact and grasps a leg. It is therefore 
of advantage, prior to inserting the hand, to determine to which side 
of the uterus the limbs are directed ; if to the right, they can be more 
easily seized with the right hand, while if directed to the left, the left 
hand is preferable. This detail is of no great importance with the 
patient in the dorsal position.^ 

The operator should desist from all manipulations during a uterine 
contraction. By employing his other hand externally to pull down 
or push up one or other pole of the foetus, version is facilitated, but to 

^ As the left lateral position (p. 406) is still employed by many general practitioners in 
this country mention must be made of the advantage of introducing the left hand in aD 
cases. Tlie left hand, with its back directed to the hollow of sacrum, as it must be, gives the 
operator special facilities for performing internal version. 
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enable him to have both hands free the external manipulations may 
be carried out by an assistant or nurse. 

In all instances special care must be taken that a foot and not a 
hand is brought down. The foot is distinguished by the heel ; this is 
the only landmark which can be relied on. Then it is of advantage 
to bring down the leg directed anteriorly {vide Breech Delivery, 
p. 468). 

Sometimes there is difficulty in getting the head to rise up to the 
fundus, especially if the waters have drained away. Should this bo 
the case the operator will find it of advantage to attach a loop of 
gauze to the foot by means of which he can exert traction on the leg. 



Fig. 268. — Internal Version. The operator has grasped the anterior 
leg, and it will be observed that he has done so with his left hand, 
because this is the one most suitable, as the ehild’s limbs here are 
situated on the left side of uterus. His right arm is not shown. 

The upper arm shown is that of an assistant. 


while at the same time with the other hand in the vagina he dislodges 
the head. There is considerable risk if this manoeuvre is employed 
by an inexperienced operator {vide Rupture of Uterus, p. 600). 

If an arm is prolapsed, as is not infrequently the case in shoulder 
presentations, a loop of gauze should be applied round the child’s wrist 
and the operation carried out as already described. The object of this 
device is to maintain the arm closely applied to the side of the child, 
and so facilitate the extraction of the after-coming arms. 

In all cases after internal version it is advisable to give the child a 
few minutes to recover before it is extracted. The manoeuvre of internal 
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version appreciably disturbs the foetal heart, and if extraction is 
proceeded with immediately this may just turn the scales against the 
child. 

The procedures employed to extract the child after podalic version 
are described in connection with the delivery of the breech (p. 468), 

The operation becomes increasingly difficult and dangerous if the 
waters have long drained away and a shoulder is fixed in the pelvis 
(“ impacted-shoulder presentation”). As already pointed out, the 
best treatment in such cases is decapitation (p. 749). 

OBSTETRIC FORCEPS 

There is no more interesting chaj)ter in the history of medicine 
than that which relates to the invention and evolution of the obstetric 
forceps. It is, however, impossible in a work of this size to do more 
than refer to the invention and to one or two of the important 
modifications made in the original instrument. The monograph by 
Aveling ^ is particularly interesting. The most recent and complete 
history is that by Das.^ 

The obstetric forceps was invented by Chamberlen. The Chamber- 
len family fled from France at the time of the Massacre of St Bartho- 
lomew, William, the founder of the family, landed at Southampton 
in 1569, proceeded to London and soon became a most successful 
practitioner there. It is very doubtful, however, if he was the 
inventor of the instrument. The probability is that the credit is due 
to his son, Peter, although other members of the family contributed 
to the improvement of the instrument. For several generations the 
family occupied a very prominent position in medicine, especially 
in obstetric\s, in London. A number of them were Court physicians. 
They were, however, of a peculiarly commercial turn of mind, for, 
to their disgrace it must be mentioned, that for nearly a hundred 
years they kept the instrument a secret. Further, they attempted, 
more particularly Peter, the grandson of William, to secure the (iontrol 
over the granting of licences to midwives, for which he was to receive 
a royalty. The last of the family was the younger Hugh, who died 
in 1728. He seems to have been a man of great culture, and more 
public-spiritedly inclined than were his forebears. During his lifetime 
the secret gradually leaked out and before his death was quite well 
known. 

The forceps devised by Chamberlen had straight blades, and there 
was only one curve — viz., the cephalic curve (Fig. 269). It had a lock 
of the pin pattern still present in the French forceps. The lock as 
seen in the English forceps was the invention of Smellie, probably 
the most distinguished practical obstetrician that Britain has ever 
produced. Bom in Lanark in 1697, he practised there for a number 

‘ I' he ChamberUns and the Midwifery Forceps, London, 1882. 

2 Obstetric Forceps : its History and Evolution, Calcutta, The Art Press, 1929, 
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of years, and later went to London, where he formed one of a number 
of keen young teachers who attained great distinction ; these included 
William Hunter and Monro the Younger. 

Smellie does not deserve, as some have claimed, the credit of 



Fig. 269. — Chambcrlon’s Forceps, which had only a Cephalic 
Curve. (Aveling.) 


introducing the first great modification in the instrument — viz., the 
second or pelvic curve (Fig. 270). This improvement was introduced 
by Levret in 1747. By this modification the blades conform directly 
to the curve of the pelvis. 



This portion of the blade shows the pelvic curve. 



Fjg. 270. — ^Anderson’s Forceps, which coinbined the ring at the end of 
the shanks introduced by Barnes, and the shoulders at the to]) 
of the handles introduced by Simpson. 


Many min or modifications succeeded Levret’s, but there was no 
great improvement until a hundred and thirty years later, when 
Tarm'er, in 1877, introduced the axis-traction rods. Many attempts 
had previously been made to devise an instrument by means of which 
the accoucheur could exert traction in the axis of the pelvis, for it was 
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always felt, even with Levret's forceps, that this was impossible when 
the head was situated at the pelvic brim. 

There are t<)-day many modifications of Tarnier’s instrument. 
The one most familiar to the students of Edinburgh and Glasgow is 
Milne Murray’s pattern (Pig. 271), in daily use in our maternity 



Fio. 271. — Milne Murray’s Axis-traction Forceps. The most modern 
type has the dtstachablo rods which fit into slots at the lower entl of 
the fenestra of the blades. 


liospitals. It will be seen from the figure that the blades are curved to 
adapt themselves to the side of the child’s head (cephalic curve), and 
also curved antero-posteriorly, to adapt themselves to the conforma- 
tion of the pelvic cavity (pelvic curve). It will also be noticed that 
traction are attached to the lower angle of the fenestra of each 



Fici. 272. — Haig Ferguson’s Axis-traction Forceps, showing a 
removable Traction Handle in Position. 


blade, run down behind the shanks, and finally are bent backwards, 
and that to these traction rods is attached a handle, by means of 
which force exerted on the blades grasping th^ child’s head can be 
directed in the axis of the pelvis. 

The mathematics of the axis-traction forceps were worked out 
by Tarnier and Milne Murray, who proved that axis-traction forceps 
of the Tarnier type is the best for traction on the head at the pelvic 
brim or situated high in the cavity. But, as the “ high forceps ” 
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operation is now looked upon with disfavour except in very special 
circumstances, the arguments in favour of employing axis-traction 
forceps as a routine cannot now be sustained. 

A useful forceps which can be employed either with or without 
the traction handle was designed by the late Haig Ferguson (Fig. 272). 
The instrument is shown in the accompanying illustration. His device 
is similar to that suggested by Neville, of Dublin, and others ; it is 
very simple and easy of application. For many years the writer used 
Neville’s forceps. Neville’s and Haig Ferguson’s forceps are adapted 
mainly for traction in the cavity and at the outlet — with very few 
exceptions, the only situations where forceps should be used. 

It is generally stated that the obstetric forceps has five actions : 
(1) tractor : (2) compressor ; (3) lever ; (4) stimulator of uterine 



Fig. 273. — Showing the Range of Safe Position of the Blades 
relatively to the Pelvis. 


contraction (this action is referred to as the dynamic ” action, and 
is frequently observed when forceps is applied to the head at the 
outlet — the blades stimulate the pelvic reflex and bearing-down 
efforts) ; (5) rotator in occipi to -posterior or mento-posterior positions. 

The really important action of the forceps is that of a tractor. 
The instrument is designed to pull the child’s head out of the pelvis. 
The amount of traction which can be exerted by the forceps is 
enormous ; but, as a rule, the operation is being badly performed or 
the conditions are unsuitable when extreme force is employed. As 
regards the compressor action, this is slight if the blades are applied 
accurately to the sides of the child’s head (Fig. 274) ; but it becomes 
extreme if the blades grasp the head obliquely (Fig. 275) or antero- 
posteriorly (Fig. 282). Most of the injuries done to the footal head occur 
with this oblique or antero -posterior grasp. The lateral lever action 
referred to is of comparatively little consequence, and is employed only 
occasionally and to a very slight extent. Finally, as regards forcei)s, 
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as a rotator in ocoipito-posterior and mento-posterior positions, we 
think it preferable to correct the head prior to applying forceps 
(pp. 446 to 448). Kielland has devised a forceps specially suitable for 
the purpose of rotation, but it is only safe in the hands of expert 
obstetricians. 

Position of Blades relative to Pelvis and to Foetal Head. — The ideal 
positionfor the bladesof the forceps / 

qua pelvis is in the transverse dia- ^ --- 

meter of the pelvis. There is, how- JwK 

ever, a range of movement (Fig. Mj||| 

253), but this is limited to the f uMfm 

sacro-iliac synchondrosis behind 
and ilio-pectineal eminence in front | 

— viz., the oblique diameter of the 
pelvis. A greater range of move- 

ment, where the blades lie in Fig. 274.— The Ideal Position of the Blades 
the antero-posterior diameter, is with respect to the Festal Head. 

dangerous, because the soft parts over the promontory of sacrum may 
be injured very easily. 

As regards the child’s head, the ideal position is shown in the 
accompanying figure (Fig. 275). The blades lie along the sides of the 

child’s head in a line run- 

ning from the point of the 
/ Sk ^ point between the 

I anterior and posterior fon- 

\ tanelles, but rather nearer 

latter. With the head 
pelvis and its 

^ antero - posterior diameter 

// lying in the antero-posterior 

diameter of the outlet it is 
— ^ simple matter to 

place the blades in the ideal 

Fkj. 275. — Oblique Grasp of the Head, showing the position 7*6 f octal head and 7*6 
PoHition of the Blade over Occiput and Sinciput p0lvis. Ill CaseS of oblioue 
respectively. ^ ^ transverse arrest ’ ’ 

at outlet (p. 448), however, the head is bound to be grasped unfavour- 
ably if forceps is applied without previously rotating the head into an 
antero-posterior position. 

If the head is high in the pelvic cavity and care is not exercised 
in placing the blades along the child’s head, the ;forceps introduced to 
the sides of the pelvis lie obliquely as regards the child’s head. To 
avoid this the blades should be placed in the opposite oblique diameter 
to that occupied by the head. Still greater is the danger in flat pelvis, 
where the head lies transversely (p. 514), and where in consequence 
the blades must grasp the child’s head in the antero-posterior 
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diameter. This is unavoidable ; it is the outstanding objection to 
the employment of forceps in flat pelvis where the head is arrested 
at the pelvic brim. 

Indications for Forceps. — (a) Faults in the Forces. — Provided 
there are no definite indications in mother or child calling for inter- 
ference, forceps should not be employed until the second stage has 
been in progress for some time. It is generally stated that forceps 
should not be used when the uterus is exhausted (secondary uterine 
inertia), but rather opiates should be given, so that the uterus may 
rest for an hour or so until active contractions return. In ordinary 
domestic practice this is impracticable ; besides, o'piaies given in the 
second stage are daiigerous for the child (p. 416). In point of fact, 
provided the head is low in the pelvis, there is no objection to applying 
forceps, when the inertia is only incipient — indeed, forceps is indicated. 
Every preparation must be made against the possibility of post- 
partum haemorrhage, so liable to occur if secottdary uterine inertia is 
pronounced ; but this condition should not be permitted to develop — 
it should be anticipated by earlier delivery. 

(b) Faults in the Passage. — One of the commonest indications 
for forceps in this connection is undue rigidity, or, rather, failure of 
the forces to overcome the rigidity of the perineum. In such cases 
extraction of the child must be carried out with great caution. 
Stretching and “ ironing out ” of the pelvic floor, already referred to 
(p. 693), is most useful ; but on occasions it is preferable to incise the 
vaginal entrance laterally (Episiotomy, p. 540). 

As regards contracted pelvis, it is most important that the limita- 
tions of forceps should be fully appreciated ; this matter has been 
already considered (p. 528). As we have pointed out, the operation 
of forcible extraction with forceps is discouraged by all obstetricians. 
The glorious, or rather inglorious, days of forceps for contracted pelvis 
are gone never to return. The treatment of contracted pelvis 
has been limited very largely to “ trial of labour ” and Csesarean 
section {vide p. 528). The head must not be dragged through a deformed 
pelvis by extreme force. 

Forceps should never be employed to pull the head past a tumour. 
It may only be employed in such a complication after the tumour has 
been pushed out of the pelvis (p. 551). 

(c) Faults in the (^hild or Passenger. — Here are included eases 
in which the child’s head is unusually ossified or large (except 
malformation such as hydrocephalus), and occipito-posterior and face 
positions where these cannot bo rectified manually. Further, as 
pointed out (p. 473), forceps is most useful for the delivery of the 
after-coming head in breech presentations should difficulty be 
experienced. We have seldom found forceps of any value in delivering 
the breech arrested at the outlet. 

(d) Dangers threatening the Life op the Mother. — Under 
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this heading are included such conditions as eclampsia, heart disease, 
advanced phthisis or any other serious maternal complication 
necessitating interference. The dehvery is a comparatively simple 
matter if the head is low in the pelvis ; but if the cervix is not fully 
dilated and has to be manually dilated, the delivery may be difficult ; 
furthermore it may induce a considerable degree of shock — a most 
serious complication in conditions above mentioned. 

(e) Dangers threatening the Life of the Child. — In ordinary 
prolonged deliveries, if the foetal heart-rate steadily falls to round 
about 110 to 100, forceps should be applied. Exi)ul8ion of meconium 
is also an indication (p. 429), but before this occurs the foetal heart is 
generally affected. If the child is to be saved under the circumstances 
mentioned extraction must be fairly rapid, as its circulation is 
already impaired ; consequently, should the patient be a priinipara, 
episiotorny (p. 540) is advisable. 

As pointed out in connection with other complications, such as a 
lateral placenta praevia or prolapse of the cord, the judicious employ- 
ment of forceps may save a child who might otherwise be lost. 

Conditions which must be fulfilled if Forceps is to be Employed. — 
(1) The Os must be Fully Dilated. — It is very dangerous to apply 
forceps prior to full dilatation of the os. Not only is there danger of 
severe cervical laceration, but the blades reflexly stimulate the cervix, 
and this narrows still further the cervical canal. If it is necessary in 
the interests of the mother to deliver with forceps before the os is fully 
flilated, complete dilatation should be brought about manually or the 
cervix should be incised before the instrument is applied. These 
operations should only be performed by the experienced obstetric 
surgeons. 

(2) The Membranes must be Ruptured. — I t is obvious that this 
is necessary. 

(3) The Presentation must be a Suitable One. — Forceps may 
be applied in vertex and face i)resentations and in delivery of the 
after- com ing head . 

(4) There must not be too great Disproportion between the 
Head and the Parturient (Unal, This matter has been fully dis- 
cussed elsewhere. 

(5) The Head must be in the Pelvic Cavity. 

LOW FOROEPS OPERATION 

The patient being anaesthetised is placed in the lithotomy position; 
with the pelvis brought to the end of the table or the edge of the bed. 
Before introducing the forceps the operator should examine the position 
of the head. It is surprising how often an occipito-posterior position of 
the vertex is tyverlooked. Having determined with exactness the position 
of the head, the operator should take the left blade in his right hand 

45 
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(Fig. 276 ). The lingers of his left hand, placed in the vagina, retract the 
perineum and guide the blade into the hollow of the sacrum. The blade 
should be kept closely applied to the child’s head and then rotated to 
the left side of the pelvis and over the side of the child’s head. As the 
head is low in the pelvis there is no difficulty in placing it in the best 
position as regards the head and the pelvis. Having placed it in 

V, -,.v/ 



Fjg. 276. — introduction of Left iiladt^. Thu foetal head jk hIiowii very low in 
order to doinonstrate how blade whouhl be introduced. Under protection of 
the operator’s left liand the blade is carried behind the fcetal head into the 
hollow of the sacrum — then it is rotated and ])laced in the left side of pelvis. 


position the handle should be pressed backwards and held by an 
assistant. 

The second or right blade is introduced in a similar manner (Fig. 277 ). 
'.rhe operator grasps the right blade with his right hand as before. 
He directs this blade also into the hollow of the sacrum in front of the 
tirst blade retracted by the assistant. He then rotates it so that it 
occupies the right wall of the pelvis. He should now lock the 
handles — this is generally a simple matter if the head is low in the 
cavity. Sometimes a little adjustment is required, and if so it will 
generally be found of advantage to press both shanks against the 
perineum so as to tilt the tips of the blades forward. 
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It wiU be observed that the introduction of the blades into the 
hollow of the sacrum prior to rotation to the sides of the pelvis has 
been recommended. This is simpler than attempting to introduce the 
blades directly to the sides of the pelvis in the first instance. 

No reference has been made to the cervix. If the head is at the 
outlet of the pelvis the cervix is out of reach and cannot be injured. 



Ku;. 277. — Loft Ulacio (duttod) is in Position and is boin^^ hdd thoiv b\ 

Assistant. Right lilade is now being introduced — first into hollow of 
sacrum as before and then rotated and placed in right side of p<d\'is as 
shown in next figure. 

if, however, the head is high in the cavity very great care must be 
taken to pass the blades within the cervical ring, which can be easily 
defined. 

Before proceeding to the actual extraction the operator should 
assure himself that the instrument is lying correctly re pelvis and head, 
with the handles in apposition and not too widely separated (which 
indicates an oblique grasp of the child's heail) ; farther, that no mucous 
membrane of the vagina is nipped by the lock. He should then exert 
tentative traction to make certain there is no possibility of the 
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instrument slipping. This practically^ never occurs in occipito -anterior 
positions, although it may easily occur in occipito-posterior positions. 

It is advisable in the actual extraction to apply traction during a 
pain,” then during the interval to loosen the lock so as to relieve 
compression on the child’s head. Traction should be made downwards 
and backwards in the first instance (Fig. 278) until the perineum is 




Fio. 278. — Botli Blades in Position : the opt^rator jk now inakuig traetion, 
with fore and middle fingers over traction bars, at first downwards and 
backwards as described in text. 


well distended, then gradually more forwards and upwards (Fig. 279). 
Thus the operator by traction makes the head round the symphysis 
as it does in spontaneous delivery. 

In the case of extraction with axis-traction forceps the handles of 
the forceps simply guide one as to the direction in which to pull. As 
the head comes down through the outlet and rounds the symphysis 
pubis the handles tend to pass forwards. The operator, therefore, 
keeps the traction rods almost touching, but not pressed against the 
shanks and handles (Fig. 281). 
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We think it inadvisable to remove the forceps prior to the passage 
of the head through the vaginal orifice, for with forceps in position 
the operator has more control over the exit of the head, can lessen 
somewhat the pressure against the perineum and so diminish the 
risk of serious perineal laceration. But others prefer to remove the 
])lades before the head is actually delivered ; if this alternative is 



Fkj. 271). — Completing the Delivery, as deseribod m text. 


eni])k>yed, there is always tlic risk that the head may slip back and 
Jiecessitate re-application of the blades. 

( )ne other little point is worthy of attention ; the maintaining 
of the head in an attitude of flexion. If the head is rather 
small there is a tendency for it to slip within the blades of the 
forceps and become slightly extended ; in s,uch an event the 
operator should press up the sinciput with the fore and middle fingers 
of his left hand. 

The oj)erator should take a little time to deliver the head, 
but not too long, for the child may suffer if there is undue 
delay). 
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HIGH FORCEPS OPERATION 

Head in but High in Cavity. — In this position the head is lying more 
or less in an oblique diameter, so that the blades, in order to be applied 
properly to the sides of the child’s head, must lie in the opposite 
oblique to that occupied by the head — e,g.. in a first vertex position 
the blades should lie in the left oblique diameter. They should be 
introduced in exactly the same way as already described. Great care 
must be taken in passing them through the cervix, and it is always 
more difficult to adjust the blades so that they lock satisfactorily. 
However, if a little time is taken, the blades carefully placed, and 
the handles pressed well backwards against the perineum, it is usually 
possible to se(iure a satisfactory grasp of the head. The injuries resulting 
to the child from forceps 
delivery in this type of case 
are generally due to failure 
to adjust the blades to the 
(child’s head. 

To effect delivery greater 
force is required in the “high 
forceps ” operation, conse- 
quently mother and child 
are more liable to injury. 

No mutter how carefully the 
blades are applied^ when, trac- 
tion is exerted flexion of the 
child's head is lessened. This 
may be only fractional, but 
it is just sufficient to render the extraction a little more difficult ; 
therefore force j)s should only be employed with the head high in the 
pelvis when this is absolutely necessary. The abuse of “ high forceps ” 
in this country is still very great. 

Head Fixed but not in Pelvis. — The place of forceps in the treatment 
of contracted pelvis has altered greatly in recent years. With the 
excellent results from t'aesarean section and the extremely low mortality 
and morbidity, both maternal and foetal, from “ trial labour ” and 
spontaneous delivery (p. 530) forcible extraction with forceps lias gone 
out of fiivour and is condemned by all obstetric surgeons. We have 
attempted in a previous (chapter to indicate the cases in which forceps 
may be justified ; but we would again point out that only moderate 
traction should be employed. The operation for/ this condition requires 
great judgment, and this implies considerable experience in the refine- 
ments of obstetric practice. We deprecate very strongly indeed the 
attitude of the few who to-day, in a spirit of boastfulness, claim that 
they can drag the child’s head through a pelvis extremely contracted. 
T^ndoubtedly with this powerful instrument delivery can often be 



Fki. 282. — Application of Blades of Porceps, with 
one Blade over the Face and the other over ttic 
Occiput (flat pelvis). 
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acooiiiplished — but whit about the injuries inflicted upon mother and 
child ? The foetal mortality and morbidity is enormous. 

The employment of forceps in extracted pelvis, for the exceptional 
case in which it may be justifiable to assist the head> through the pelvic 
brim, is an operation for experts, and very rarely indeed is it employed 
by them, 

FORCEPS DELIVERY IN SPECIAL CONDITIONS 

Persistent Occipito-posterior Position. — We have already referred 
to the desirability of correcting this position prior to the application 
of forceps (p. 446). ITnfortunately. however, this is not always possible, 



Kh!. 2S3. — Ftncpps in Persistent ( >eeipito- Post erior Position ot 
Vertex or Face to J*ijbcs. 


with the result that the liead has occasionally to be extracted in the 
occipito-posterior position, or, as it is often termed, ‘‘ face to pubes.” 

The blades are introduced in the manner already detailed (Fig. 283). 
They are very apt to slip over the occiput. 

The delivery should be modelled on the movements which the head 
takes when spontaneous delivery “ face to pubes ” occurs (p. 442). 

Traction should be made downwards and backwards, then more 
and more forwards until the occiput is born. The face is then brought 
down from behind the symphysis pubis. In carrying out this 
manoeuvre the sinciput in the region of the anterior fontanellc and 
forehead is pressed against the symphysis pubis, whilst the occiput 
is gradually pulled over the perineum. 

It is obvious that in this delivery there must be great compression 
of the head. It is little wonder, therefore, that the footal mortality 
(immediate and late) is relatively high {vide p. 445). 




FORCEPS DELIVERY 


713 


Kielland has devised a form of forceps with straighter blades and 
other slight modifications. It is claimed that by means of it the head 
can be more easily rotated. For the expert it is a useful and safe 
instrument. The uninitiated, however, may bring about rotation of 
head and leave the back still posterior, with disastrous results to child. 

Face Presentation. — Forceps may be employed in face presentations 
with very satisfactory results, provided the head is well down in 
the pelvis and the chin is forwards. The position of the blades in a 
facial presentation is shown in the illustration (Fig. 284). The manner 
in which they are inserted and placed over the sides of the face 
is, for the most part, the same as has been already described in 



Fk;. 284. — Forceps in Face Frescntation (mcnlo-antcTior). 


ordinary vertex presentations. Special care must be taken not to 
injure the face. 

Jn delivering the head one must prevent the too early descent 
of the occiput, for if this occurs before the chin comes below the 
symphysis pubis the head becomes impacted. The chin should be 
[)ulled round the symphysis pubis and the occiimt slowly dragged 
over the perineum. In other words, one should imitate as far as 
possible Nature’s method of effecting spontaneous delivery (p. 4r)2). 

As regards mento-posterior cases, it has already been pointed out 
that traction with forceps occasionally results in rotation of the chin 
forwards, even when this seems hopeless (p. 455). Prior, therefore, 
to perforation, the dernier ressorf in such cases, forceps should be 
applied and moderate traction exerted ; not with the idea of delivering 
the head as a mento-posterior. for this is impossible, but in the hope 
that rotation of the chin forwards may take place. 

Brow Presentation.-- Forceps should not be employed in brow 
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presentations until the brow has been converted into a face or vertex 
position (p. 456). 

After-coming Head. — We have ah*eady emphasised the advisability 
of having forceps ready in breech presentations. It is infinitely better 
to deliver by forceps rather than by exerting great traction on the 
trunk, if difficultv is experienced in extracting the after-coming head 
(p. 473). 

In carrying out the operation the trunk of the child should be 
pulled well forward, as shown in the illustration (Fig. 285), for by so 



P'lo. 285. — F'orcops applied to '‘After-coming J-fead.” >Joto that the 
instrument is applied along the ventral aspect of the cliild, thus 
maintaining the head in an attitudi' of flexion. 


doing the operator can readily pass the blades along the sides of the 
child’s head. The forcep^n should lie along the ventral aspect of the child. 
The trunk and forceps should be carried up towards the mother’s 
abdomen in the extraction of the head. 

By employing forceps for the^ delivery of the after-coming hemf 
ty)o essentials for the safety of the child — viz., prejservation of flexion, 
and rigidity of trunk and head — are ensured mthout exerii'tvg any 
traction on the neck. Secondly, with forceps there is no chance of 
making the most serious mistake of carrying the trunk of the child 
up towards the abdomen of the mother too early — a mistake frequently 
made (and a most disastrous one for the child) when the ordinary 
method of manual traction on the trunk is employed. 



CHAPTER XL 


SYMPHYSIOTOMY, C2ESAREAN SECTION, ETC. 

Symphysiotomy — Csesarean Section — Induction of Premature Labour — 
Induction of Abortion — Vaginal Hysterotomy or Csesarean Section — 
Accomhermnt Force — Craniotomy, Decapitation, Evisceration, Oleidotomy. 

SYMPHYSIOTOMY— PUBIOTOMY 

S ymphysiotomy. — The operation was first performed in 1777, by 
Sigault, of Paris. He suggested it some years before, whilst 
he was a student. It soon fell into disfavour in France, but 
lingered on in Italy. It was revived by Morisani and some French 
obstetricians, notably Pinard, towards the end of last century, and for 
a time was very popular. During this period the relative merits of 
HymphjHiotmny (division of the joint) and puhioiomy (division of the 
pubic bone to one side of the joint) were much discussed. Both 
operations are now out of favour with the great majority of 
obstetricians. A few in America and the Continent still believe that 
in carefully selected cases symphysiotomy has a useful place, and this 
is the considered opinion of the writer (Munro Kerr) based on personal 
experience of the operation. It is not shared in by the other authors 
of this textbook, or indeed by obstetricians in this country : they, 
liowever, have not had })ersonal ext)erience of the operation, so their 
objection to it is theoretical. 'Phe difficulty is in selecting suitable 
(tases. 

Indications. — When symphysiotomy is discussed, reference is 
generally made to its employment in “ flat rachitic pelvis ” and other 
deformities of the pelvic brim for which condition it is seldom suitable. 
Where the symphysis is divided for flat pelvis, the gain in the conjugate 
of the brim, the diameter we wish increased, is comparatively slight, 
for with even 1-5 inch (3-7 cm.) separation of the symphysis (the 
maximum of safe separation) the conjugate diameter is only increased 
by approximately one-sixth of an inch (4 mm.). Its place is in 
■■ generally cmiiractexl pelvis,’' " kyphotic pelvis and other tmlformaiions 
of the pelvic outlet, because with separation of the pubic bones there 
is an equal degree of separation of the tuberosities of the ischia — the 
diameter we wish increased in deformities of the outlet {vi,de pp. 532-534). 

Operation. — The operation should not be undertaken by any but 
the very experienced obstetric surgeon. The actual division of the 
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joint may be done under local anaesthesia. If, however, extraction 
with forceps is to follow immediately, a general anaesthetic may be 
advisable. 

The patient being brought to the edge of the table each thigh 
should be held by an assistant, who, in addition to supporting the leg, 
keeps up pressure on the trochanter and prevents the pelvic bones 
being too much separated during the extraction of the child. It is 
advisable that forceps should be placed, in position on the child's head 
before the actual division of the joint is made. 

The operator may divide the symphysis or the pubic bone to the 
side of the joint (pubiotomy), but symphysiotomy is preferable. 

The simplest technique is now employed in the division of the 



FK!. 286 . — Subciitanoous Syiiiphysiolomy as dt'scrifu'd in 


joint. The recent discovery by means of radiography that a marked 
separation of the pubic bones at the symphysis takes place in the later 
weeks of pregnancy (p. 121) has strengthened the arguments of 
supporters for the simple operation described below. 

A small incision is made at the upper margin of the symphysis. 
Through it the blade of a knife is pushed down with the flat of the 
blade against and in front of the joint (Fig. 286). The knife is then 
turned so that its edge is directed*, against the joint. The joint is 

partially divided by the knife. By allowing the legs held by the two 

assistants to be abducted slightly, the last fibres of the joint slowly 
tear and division of the joint is completed. By further abduction of 

the legs the separation of the pubic bones to the desired extent is 

brought about. Not more than 1-5 inches (3*7 cm.) is permitted ; 
indeed half that distance is generally sufficient. This gives a like 
amount of separation between the tuberosities of the ischium or 
transverse diameter of the outlet. 
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During the extraction with forceps the assistants keep up pressure 
over the trochanters to prevent undue separation of the pelvic bones. 

It is advisable in many cases to perform episiotomy and so lessen 
the tension on the anterior vaginal wall. Having extracted the child 
the symphysiotomy and episiotomy wounds ure carefully sutured and 
dressed. A full dose of pituitary extract (1 c.c.) should be administered. 
The upper margin of the abdominal binder should be applied above 
the fundus to press the uterus down against the brim of the pelvis in 
order to control any possible retropubic haemorrhage. 

It is unnecessary to keep the pelvis absolutely rigid. If, however, 
the operator desires to keep the pelvis rigid, broad strips of adhesive 
plaster may be wound round the pelvis. The nursing, more especially 
as regards the toilet of the vulva and bowels, is a little troublesome, but 
such difficulties can be overcome by having a mattress made (as did 
the writer) in three sections, the middle section being removed when 
necessary. 

Dangers of the Operation. — lieference is frequently made, by 
those who have no experience of the operation, to subsequent difficulty 
in locomotion ; the wi-iter has never observed it. Should it occur the 
pelvis has been too small and the bones have been too widely separated ; 
in other words, the limits of the operation have been exceeded. 

The danger of the operation is injury to the urethra awl bladder 
during extraction of the child, and is specially liable to happen if it is 
performed for a deformity at the brim — a condition which, as already 
pointed out, is not suitable for symphysiotomy. 

In carefully selected ceases where the operation is employed for 
deformities of the outlet the results, both as regards the mother and 
child, are most satisfactory and may be quite as good as from Csesarean 
section — better indeed in some instances, as where the patient has been 
long in labour and many vaginal examinations have been made. 

Pubiotomy. — Division of the pelvis to the side of the joint by 
means of a wire saw carried behind the bone is a more complicated 
procedure. It may be attended by a good deal of retroperitoneal 
luemorrhage, and the greater risks of infection of the wound have 
to be taken into consideration. On the other hand, the urethra is 
less endangered ; but the danger is very slight unless the operation is 
unwisely employed for head high in pelvis. 

(^^SAREAN SECTION 

The operation of Caesarean section goes bapk to the very earliest 
times ; in fact, we have no knowledge as to who was the first to 
perform it. In pre-antiseptic days, only occasional cases recovered, 
the majority of women dying as a result of sepsis. A number, however, 
died of haemorrhage, because before 1880 the uterus was not stitched. 

In 1876, a few years before the modem operation was devised. 
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Porro reported satisfactory results from removal of the uterus after 
extracting the child. The stump of the uterus left by Porro ’s operation 
was brought through the abdominal wall and stitched or held in position 
by long pins. This was a great advance. 

The names which should be specially associated with the modem 
operation are those of Kehrer and Sanger. The former deserves priority. 
In 1881 he recommended careful stitching of the uterus. Furthermore, 
he advocated an incision low in the uterus and directed trans- 
versely — ^the modem lower segment operation (p. 726). Sanger (1886) 
advocated the classical incision (p. 721) and stitching as now employed. 
Murdoch ( 'ameron, of Glasgow, also deserves mention. He early appre- 
ciated the possibilities which the new technique opened up for the 
operation, and was the pioneer of the classical operation in this 
country. 

So successful has the operation proved in recent years that its 
scope has been extended, and to such an extent that at the present 
time there is the danger that this is being overdone. 

Indications. — Contracted Pelvis. — Caesarean section is indicated 
where the pelvis is so deformed that the child cannot pass through, 
or can only pass if extreme force is employed to pull it through. We 
have explained elsewhere the manner in which the borderline case 
should be treated Trial Labour.’’ p. 529). 

It may be taken as a general principle that C^aesarean section should 
always be performed if the child is alive, and craniotomy if the child 
is dead ; but there are exceptions to this rigid principle. In extreme 
cases of pelvic deformity it may be impossible to deliver by craniotomy 
— e.g, if the C.V. is 2i inches or under — even although the child is 
dead ; while in certain cases in which the child is living, but 
numerous examinations have been made, forceps employed and 
the parturient canal probably infected, it is not so certain that 
Caesarean section should be selected. We refer to this latter j>oint 
later (p. 731). 

Tumours. — The tumours which most commonly obstruct the 
parturient canal are iibromyomata of uteiois and cystomata of ovary. 

If a fibroid tumour obstructs the passage of the child from the 
uterus, Caesarean section followed by hysterectomy should generally 
be selected ; but in a few instances myomectomy may be substituted 
for hysterectomy. On no account' should the child be dragged past 
the tumour. In a number of cases in which obstruction seems likely 
the tumour is dragged up in the early stages of labour. The treatment 
of fibromyomata complicating pregnancy and labour is considered 
elsewhere (pp. 294 and 549), 

As regards ovarian cyslorruita^ the ideal treatment, if the tumour is 
recognised during labour (p. 550), is to remove the tumour by abdominal 
section and deliver the child per vaginum ; but in many instances 
Caesarean section is advisable. Naturally, if the tumour is recognised 
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during pregnancy it is removed and the pregnancy allowed to continue 
(p. 297). 

In certain cases of inoperable mrcinoma of the cervix Caesarean 
section with supravaginal hysterectomy is often the safest treatment. 
This subject is considered elsewhere (p. 541). 

Broad ligament cysts, lymphadenomata, osteomata, malignant 
tumours of rectum, etc., may occasionally necessitate Caesarean section. 
They are, however, great rarities. 

Pbe-eclamptic Toxasmia and Eclampsia. — (Caesarean section for 
these complications must be selected w'ith great judgment, for in the 
vast majority of cases the ordinary remedies employed are sufficient. 
The cases suitable for Caesarean section are these in which there is no 
attempt at labour, and where, after a trial of the ordinary remedies, 
there is no improvement. The fulminating ” type deserves special 
consideration (p. 237) ; in this grave form of eclampsia, progress 
downhill may be so rapid that there is no time for ordinary medical 
remedies to take effect. 

The mortality is very high with Caesarean section performed for 
this condition ; but it will always remain high, as only in the grave 
examples of this disease is the operation advisable. 

Placenta Prasvia. — As far back as 1898 Lawson Tait recommended 
the operation for this condition. As pointed out elsewhere (p. 583), 
the great argument in favour of Caesarean section is that the fcetal 
mortality is relatively small. Until recently the maternal mortality 
was high, as the operation was employed only in desperate circum- 
stances : but excellent results have been jmblished in the last year or 
t wo by a number of experienced obstetric surgeons. The cases suitable 
for Ctesarcaii section are fully considered in Chapter XXXIIl. 

Concealed Accidental HiEMORiiHAGE. — Other procedures are 
preferable to Caesarean section in most instances ; but in some of the 
graver forms (.^aesarean section, with or without subsequent removal 
of the uterus, is the best procedure (p. 588.) 

(.^ICATKISATION OF Vagina. — 111 examples of old cicatrices seriously 
obstructing the vagina, Caesarean section is indicated. 

Rigidity of Cervix. — Whether the operation should be more 
frequently employed for rigidity of the cervix with extremely slow^ 
dilatation, if the patient is an elderly primipara, is worthy of con- 
sideration ; a good deal can be said for its employment in carefully 
selected cases. Caesarean se(^tion is necessary in some cases following 
amputation of cervix (p. 541). 

Retraction and (Contraction Rings. — This variety of obstruction 
has been referred to elsewhere. In exceptional cases where an annular 
constriction interferes with the descent of the presenting part it may 
occasionally be necessary to perform Csesarean section (p. 547). 

Ventrofixed Uterus. — There is a number of cases on record in 
which a previously ventrofixed uterus (p. 548) has necessitated the 
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performance of Caesarean section. One should have no hesitation in 
selecting the operation if the axis of the canal is so distorted that 
delivery of the child by the vagina would be attended with great 
difficulty or danger to the mother and child. 

Grave Diseases threatening the Life of the Mother. — Un- 
doubtedly in some cases of this nature — e,g. cardiac disease with pro- 
nounced failure of compensation — ^there is less shock from Caesarean 
section than from delivery by the vagina. It takes very little time, 
and so a mother and child who might otherwise be lost may sometimes 
be saved by this operation (p. 245). 

Dangers threatening the Life of the Child — Prolapse of Cord. 
— In specially selected cases, for example in pelvic disproportion or if 
the patient is an elderly primipara, it is justifiable to choose Caesarean 
section. We are not prepared, however, to advocate its employment 
as a routine method of treatment (p. 501). 

Impacted Shoulder. — In exceptional cases where the foetal heart- 
sounds are strong and regular, the operation might be considered if 
version presented such difficulties that decapitation was the only 
alternative. The objection to Ciesarean section is that the parturient 
canal is already infected in such cases (p. 501). 

Post-mortem C.esarean Section. — It is accepted as a rule in 
obstetrics that no pregnant or ])arturient woman should be allowed to 
die without an attempt being made to rescue her child if it is alive. 
The simplest method of emptying the uterus is to perform Caesarean 
section. Generally speaking, the child is lost, but in some instances 
it has been saved, especially if death of the nmther has been sudden. 
If the operation is performed just before the 7nother\^ death many children 
can be rescued. 

Preparation of the Patient. — This is the same as for any other 
abdominal operation (p. 1055). 

Time for Operating. — Undoubtedly the best time to operate is 
early in labour ; but as one cannot always arrange this beforehand 
many do not hesitate to perform the operation before labour has 
started. In multigravidae there is little objection to this procedure ; but 
in primigravidse there may be postpartum disturbance from blood pent 
up in the uterus. In ‘‘ trial labour,’’ which has come into favour for 
slighter degrees of pelvic deformity, the time for the operation, if this 
becomes necessary, is when progress is arrested (p. 530). 

Ancesthetic. — Many operators recommend spinal anaesthesia (p. 420). 
It favours uterine retraction, so that there is less haemorrhage and shock. 
On the other hand, a number of fatalities have been reported ; there- 
fore gas and oxygen ” is the safest anaesthetic. Local analgesia 
has many advocates in the United States of America ayid in Canada, 
Recently it has been very strongly recommended by Marshall ^ of 
Liverpool. 

1 C cesarean Section : Lower Segment Operation , John Wright & Sons Ltd., Bristol, 1939. 
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CLASSICAL OPERATION 

Abdominal Incision, — The incision employed in classical Cassarean 
section is a paramedian one of from 7 to 8 inches in length, with f 
below and ^ above the umbilicus. If it has been decided to remove 
the uterus, the incision should be made lower. The abdominal cavity 
having been opened the uterus is generally found rotated to the right ; 
consequently, before any incision is made through its wall this slight 
torsion should be corrected so that the uterine incision may be made 



Fuj. 287. — Alteriiathc* Incisions of Abdominal Wall — 
continuous lino, marjrni of rpctu.s muscle; dotted line, 
medial incision. 

in tJie middle line. Gauze should be parked round the uterus before 
opening into it to prevent contamination of the abdomen from the 
uterine contents ; as a further precaution some operators bring the 
uterus out of the abdomen before opening it. 

Uterine Iniuston. — For classical Caesarean section the uterine 
incision employed is a median longitudinal one along the anterior wall. 
It should be from 0 to 7 inches in length, so that the child can be easily 
extracted and tearing downwards of the wound into the lower segment 
prevented. In (jutting through the wall there is generally free bleeding, 
especially if the placenta is situated underneafh the incision (this 
occurs in about 40 per cent, of cases). The bleeding may be lessened 
by pressing firmly on the uterine wail with swabs just outside the 
incision. The operator cuts down carefully upon the membranes, 
which, when reached, bulge through the incision (Fig. 288). Two fingers 

46 
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are then inserted between the membranes and uterine wall and the 
incision is enlarged upwards to the necessary extent. The mem- 
branes are then ruptured, if this has not occurred prior to opera- 
tion or whilst the incision was being made. Where the operator 
finds the placenta underneath his incision he should slip his fingers 
quickly up between the uterine wall and the placenta, enlarge the 
incision, push his hand round the placenta through the membranes and 
seize hold of a leg of the child. 



Fit!. 288. — Showing; Uterus in Abdomen surrounded by Gauze. 
Ineision is in middle line with membranes intaet and fodus 
showing through them. 


Extka(TION of thk (.'HILD.- The extraction of the ciiild is l)est 
accomplished by seizing a leg (Fig. 289) ; the head is more difficult to 
gras]). There is never any difiicultv in dragging the after-coining head 
through the incision, provided it is large enough, except in the very rare 
cases in which the waters have drained away and the ‘ retraction ” 
ring is round the neck of the child. In tliese latter cases it ma}" be 
necessary to cut through the constricting ring. Generally speaking, 
any difficulty experienced in delivering the child is caused by a too 
small uterine incision. If this mistake has been made a slight extension 
of the incision upwards gets over the diffic^ulty. It is a mistake to 
drag the child through a small incision, for the wound extending down- 
wards results in an irregular laceration of the “ lower uterine segment ” ; 
furthermore, the child may be seriously injured. 

Whenever delivery is completed the umbilical cord should be 
clamjied with forcej)s and cut, and the child handed over to the 
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assistant or nurse ready to look after it. The child generally cries 
very soon, but apnoea may persist in some instances (p. 617). 

As the child is extracted the assistant grasps the uterus. The 
operator then removes the placenta and membranes, and it is of the 
greatest importance that these should be completely removed. In 
cases in which labour has been in progress for a long time and there 
is probability of infection having occurred, some operators prefer to 
push the placenta and membranes down and instruct an assistant to 



Kk;. 2S9. — Showing Operator extracting Child by pulling on the Leg 
which he has grasped. 


deliver them tlirough the vagina, because if they are dragged up througli 
the uterine wound the infected lower part of the membranes may carry 
infection into the uterine cavity. 

Treatment of the Uterus. — There are three courses open to one 
after extracting the child : (a) retention of the uterus without 

sterilisation — the true “ (bnservative Caesarean Section ” ; {b) retention 
of uterus and the sterilisation of the patient by removing a portion of 
the tubes ; (c) removal of the uterus by supravaginal hysterectomy or 
panhysterectomy. 

(a) Retention of the Uterus without Sterilisation : Conservative 
Ccesarean Section. — ^This is the ideal operation and the one which all 
up-to-date obstetricians favour. It is carried out as follows. After 
the placenta and membranes have been removed the uterus is grasped 
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operable and treatment with radium is not preferred. The steps in 
the operation are, up to the point of clamping the uterine vessels, 
the same as those followed in supravaginal amputation. The bladder 
must now be pushed farther down and the tissues around the cervix 
separated and all bleeding-points clamped. These clamps must be 
applied close to the cervix in case of doing injury to the ureters. The 
upper part of the vagina is now opened into with scissors and com- 
pletely divided, whilst the assistant secures the wall with pressure 



Fin. 291.- -Steps in 0{K*ration of SublottiJ Hysterectomy. 

1. Uterus stitelied by continuoiiR suture to lessen Imunurrhage ; broad ligaments and the utx^rine. vcaaols 
(^lamTM'd ; dilated cervix (uit across. 2. (Vrvix stiti’hcd. 3. Uelvic ll(K)r covered with peritoneum anrl 

ovaries conserved. 


forceps. All tissues clamped are now ligated and other bleeding- 
points similarly dealt with. Anterior and posterior vaginal walls are 
stitched together, special care being taken with the corners, for there 
is apt to he a little venous oozing there. The raw pelvic surfaces 
are then covered with peritoneum, as des(;ribed more fully in the 
gynsecological section (p. 1065). 


C.ESAREAN SECTION BY THE LOWER UTERINE 
SEGMENT INCISION 

A longitudinal incision (6 in.) is made through the abdominal wall 
in the middle line, the lower end almost reaching the symphysis pubis. 
The lower end of the wound is then retracted (over a protecting layer 
of gauze) with a broad retractor (Fig. 292). The rest of the abdominal 
cavity is protected by packing off the upper portion of the operation 
area with gauze. A transverse incision is made through the loose 
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peritoneal covering of the uterus, at the reflexion of the bladder (Fig. 292) 
which should be pushed down to a slight extent. A similar (transverse) 



Fi<i. 292. — Modian Longitudinal Incision of Abdominal Wall. 
Transverse incision through loose peritoneum at reflexion 
of bladder shown immediately below incision. 


incision (Fig. 293) is made through the uterine wall. If the head is not 
easily accessible, pressure on the fundus through the abdominal wall 

brings the head into the 
wound, especially if pituitrin 
(0*5 c.c.) is injected into the 
uterine muscle. Willett’s 
forceps, useful for grasping 
the head in placenta prsevia 
(p. r)81), may be employed to 
extract the head. As an 
alternative one blade of the 
forceps may be placed behind 
the head (Fig. 294) which 
then generally glides out. If 
necessary the head may be 
grasped by both blades and 
the delivery completed by 
traction on the head, but 
this is/ seldom necessary. 
The umbilical cord is ligated 
and divided in the usual way. 
A self-retaining retractor is 
inserted to keep the sides of the abdominal wound apart 
295). If the cervix is not well dilated, the placenta is delivered 



Fid. 293. — Bladder has been pushed down and Upper 
Flap of Peritoneum pushed up a little. Transverse 
uterine wound shown. 


now 

(Fig. 
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by compression of the fundus through the abdominal wall and traction 
on the cord. If the cervix is known to be well dilated, the cord, with 

pressure forceps attached, may 
be dropped back into tlie uterus — 
placenta and membranes are ex- 
pressed by Oede’s method after 
closure of abdomen . This procedure 
is especially suitable in infected c^seSy 
for if followed the infected 7nem~ 
hranes jirojectiny through the cervix 
are not pulled up through the umind. 
Most operators, however, deliver 
placenta and membranes tlirough 
the wound in all cases. 

The ends of the uterine wound 
are now picked up with fine tissue 
forceps and the wound closed in 

Tig. 294.-- Altornativo Procedures for extract- layers. The IIIUCOUS membrane, 
ing Head. On left, blade of forceps ; on right, ‘.i .1 • , r ,1 

Willett's forceps. With the inuermost portion of the 

muscle (^oat, is sutured with a con- 
tinuous fine gut suture, the edges of the mucous membrane being 
directed inward toward the uterine cavity (Fig. 295). The remainder of 




Fia. 29o. — Self-retaining Retractor in Position to facilitate 
careful Suturing of Wound. Left, needle and thread coapt- 
ing mucous membrane and layer of muscle wall ; right, 
needle and thread coapting main thickness of wall. 


the muscle coat is carefully approximated and sutured with a continuous 
No. 2 gut suture. Great care must be taken to secure compldely the 
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lateral extremities of the incision. The bladder which earlier was pushed 
down a little is now pulled back into position and the upper and lower 


flaps of peritoneum united 
(Fig. 296) by a continuous 
No. 1 or No. 0 catgut suture. 
The uterine wound is thus 
completely shut off and covered 
with peritoneum. All gauze 
packing is now removed, the ab- 
dominal cavity cleared of an y 
blood-clot and liquor amnii, 
and the abdominal wall care- 
fully closed in layers. An 
anchored dressing (Fig. 297) 
or a layer of gauze held in place 
with collodion is then applied. 

In recent years there has 
been considerable discussion 
regarding the relative merits 



of the classic^al and the lower Fi«. 290. — Lower Flap (with bladder) and Upper 

MPirmpnt incision Year bv Coaptcd. When retractor, gauze, etc., are 

segment incision. tear oy utero-vcsical 


year the lower segment in- pouch, and is therefore completely covered with 
cision is (inning into greater peritoneum. 


favour, although a few diehards still favour the older classical 



incision. The lower 
segment operation is em- 
ployed by practically all 
the leading obstetric 
surgeons in America, 
Germany and other con- 
tinental countries. 

The incision possesses 
severa 1 advantages — ( 1 ) 
the uterine wall in this 
area is thin : (2) it con- 
tains relatively more 
fibrous tissue ; (.*1) it is 
much less vascular, and 
so there is singularly 
little haemorrhage during 


Fig. 297. — Closure of Abdominal Wound. Continuous the ' Operation ; (4) it is 
catgut sutures for peritoneum, interrupted catgut for quiescent after deliverv ’ 
sheath, interrupted silkworm through whole thickness ^ ' 

of wall except the peritoneum. Michers clips for skin, (o) the WOUnd IS COm- 
Two silkworm stitches are shown tied over thin strip of pletelv covered with 
gauze. This is the only dressing. ^ ^ „ , 

peritoneum , therefore the 


development of peritoneal adhesions is prevented ; (6) by reason of 
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the site of the wound and the fact that it can be covered by peri- 
toneum the incision is much safer in suspect and infected cases. 

We have no desire to overstate the case for the lower uterine 
segment incision ; in point of fact, We admit that in certain circum- 
stances the ordinary classical incision may be better — many operators 
advise it for placenta praevia, although a number of obstetric surgeons 
prefer the lower segmental even for placenta praevia (p. 583). The 
classical incision may be the only choice where a well-developed con- 
traction ring grasps the neck of the child. Then undoubtedly the 
technique of the classical operation is a little simpler, but that is of no 
moment to the experienced obstetric surgeon. 

The ideal condition for the lower segment operation is the trial 
labour, where the head does not mould sufficiently to pass the obstruc- 
tion at the brim and the lower segment has become weU stretched 
and thinned out. In most cases, however, the “ lower uterine 
segment ” is well enough developed prior to labour to permit 
of a transverse incision in that area. It may not, however, be 
developed to the extent of permitting a longitudinal uterine incision 
confined to that area. For this reason, therefore, we claim that 
a transverse incision is to be preferred to a longitudinal or vertical 
incision. 

Those who support the lower uterine segment incision do so chiefiy 
because it has been proved that a stronger scar can be secured in this area. 
The reasons why the scar of the classical ( ’ajsarean section is liable to 
give way at a subsequent labour or pregnancy are the following : 
(1) The uterine muscle fibres during the puerperium are in a state of 
degeneration. (2) The uterus is in a state of unrest — alternate con- 
traction and relaxation are occurring during the early days of the 
puerperium. especially during the first twenty-four hours, hence the 
sutures are being disturbed and dragged upon, and so become slightly 
relaxed, with the result that the two surfaces of the wound tend to be 
in less intimate apposition. (3) The necessity imposed upon the 
surgeon of using his ligatures not only as coaptors but as haemostatic 
agents. (4) The sheets of muscle fibre which form the uterine wall 
are irregularly distributed, so that it is impossible to coapt the muscle 
fibres exactly. In consequence of this and the previous conditions 
mentioned, small pockets of blood tend to collect, which in the process 
of healing are replaced by fibrous tissue. (5) If the placenta is situated 
on the anterior wall, as occurs in 40 per cent, of cases, the edges of 
the uterine surface of the wound are difficult to coapt exactly because 
the interior surface is very friable and contains large sinuses. Thus 
there is a tendency to a gutter forrnation along the course of the wound. 
This and the fibrous nature of the scar produce a weakness in the wall 
which in a subsequent pregnancy or labour may give way. If rupture 
occurs it takes place in the form of a hernia through the uterine wound. 
Rupture of scar in a subsequent pregnancy or labour where the lower 
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segment incision has been employed is almost unknown if a transverse 
incision has been employed. 

Maternal and Foetal Mortality. — ^Classical Cesarean Section. — 
There is now available a large amount of material on which to base 
mortality figures. Many factors influence the mortality, such as the 
experience, care and skill of the operator, the degree to which asepsis 
and team work approach perfection and the technique employed under 
special circumstances. But putting these factors (of paramount im- 
portance but impossible to assess) on one side, there are two of 
outstanding importance ; {a) the pathological condition necessitating 
Caesarean section ; (6) the condition of the patient at the time of 
operation. 

Maternal Mortality. — As regards the influence of the pathological 
condition, it is but natural that the operation shows the lowest maternal 
death-rate when performed for contracted pelvis — many series of 
100 to 150 cases have been reported with no maternal death. When, 
however, the operation is performed for eclampsia, pre-eclampsia, 
cardiac disease, one cannot but expect a relatively high death-rate, 
because these complications are in themselves grave menaces to life. 

Turning to the other factor — the condition of the patient at the time 
of operation — the mortality rises as the chances of infection increase 
until it reaches a pomt when it is questionable if it is fair to the woman 
to employ Ccesarean section. Take, for example, the group termed 
“ failed forceps.” Undoubtedly the substitution of the lower segment 
operation for the classical operation has resulted in a very marked 
lowering of the death-rate in this particularly dangerous group. Never- 
theless, the death-rate is still high — possibly 7 to 10 per cent. Many 
operators therefore are of the opinion that very few women in this 
group should be subjected to ( Vsarean section even although the child 
is alive (unless the pelvic deformity is so extreme that craniotomy is 
impossible). There is another reason why we urge caution in selecting 
(Caesarean section in this group. The foetal mortality is very high, and 
many (children, although born alive, die a day or two after delivery 
as a result of the attempts to deliver with forceps. 

Foetal Mortality. — The fletal mortality is very low indeed if the 
operation is performed for contracted pelvis when conditions are 
favourable. Very striking is the high foetal death-rate when the 
operation is performed under unfavourable conditions after a very 
prolonged labour and especially after failure to extract the child with 
forceps. 

Where the operation is performed for other conditions — e.gr., 
eclampsia, placenta pracvia, cardiac disease, etc. — the foetal death-rate 
is high, but not nearly so high as when more conservative measures 
are employed. 

Lower Segment Operation. — Maternal Death-rate. — The death- 
rate is much lower for the lower segment operation, more especially 
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in suspect or infected cases. When attempts are made to assess- 
mortality rates of the two operations one has to remember that the^ 
lower segment technique is employed by expert operators whose 
results will naturally be better than those secured by individuals who- 
only occasionally perform f-aesarean section. 

Foetal Deaih-rate. — There is no evidence that the foetal death-rate 
is lower with the lower segment operation. In point of fact it may be 
slightly higher, as extraction of child, unless the operator has had 
considerable experience of the operation, is more difficult in the lower 
segment operation than in the classical operation. 

INDUCTION OF PREMATURE LABOUR 

This most useful operation is peculiarly associated with British 
obstetrics. In the year 1756 there was a meeting in London of the 
most distinguished obstetricians of the day to discuss the morality of 
induction of premature labour in contracted pelvis. The finding of 
the meeting was in favour of the operation, and shortly afterwards 
Macauley performed it for the first time. French obstetricians were 
opposed to the operation ; indeed, it was not until 1831 that it was 
performed in that country. Even to-day neither they nor any othei' 
country favour the operation performed for contracted pelvis. 

Indications. — The operation of induction of labour should be 
considered : (1) where the mother’s life or future bodily health is 
placed in great danger ; (2) wdiere the fetus at the previous parturition 
was of very large size ; (3) where pregnancy is protracted ; (4) where 
death of the foetus occurs habitually in the later weeks of pregnancy ; 
(5) in certain cases of contracted pelvis. It will be observed that 
such conditions as cicatricial contractions of the parturient canal, 
malformations of uterus or vagina, and tumours obstructing the 
canal are not included, for in none of these conditiouvs is induction 
of labour advisable. 

(1) Where continuance of Pregnancy places the Mother’s 
Life or Future Health in Great Danger. — This may bo caused 
by many conditions : (a) acute diseases occurring during pregnancy ; 
{b) chronic diseases aggravated by pregnaiu^y ; (c ) diseases peculiar 
to pregnancy {vide Chapters XJ, XII). 

Once it has been determined that the pregnancy should be 
terminated the question to be decided is whether this should be 
brought about by one of the slower methods, such as jrmlical induction, 
bougies, rupture of membranes, or by Caesarean section. It may be 
taken, as a general rule, that where the condition is acute Caesarean 
section is preferable ; but where the disease is chronic and there is no 
great urgency the more ordinary methods may be employed. 

(2) Foetus of Large Size at Previous Birth. — Induction of 
labour is very satisfactory, for not only is the child smaller, but the 
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foetal head being less ossified moulds better. The operation should be 
performed in the thirty-seventh or thirty-eighth week. 

(3) Protracted Gestation. — The causes of this condition are still 
undetermined ; but it is generally accepted that a pregnancy should 
not be permitted to continue beyond the fortieth week (p. 183). 

(4) Habitual Death of the Pcetus in the Later Weeks of 
Pregnancy. — This condition has been already referred to (p. 318). 
It is generally associated with premature degeneration of the placenta, 
but not necessarily (very rarely in fact) of a syphilitic nature. 
Unfortunately, we have no exact means of diagnosing when the life 
of the foetus is in danger. We trust to arrive at the date for induction 
from the records of previous pregnancies. 

(5) In certain Cases of Contracted Pelvis. — This is the most 
common indication, but the real difficulty is allocating the treatment 
its exact place. The advantages of induction of labour are that the 
operation can be very easily performed, and that it is associated with 
a low maternal mortality, provided every care is taken to prevent 
infection. From the standpoint of the mother it compares favourably 
with other procedures employed for contracted pelvis, although in 
recent years the extremely low mortality from the lower segment 
Ctcsarean section (with or without a trial of labour) has led obstetric 
surgeons, even in this country, to view induction of labour with 
declining favour, rnfortunately the fcetal mortality is round about 
JO to 12 per cent. 

The operation is not a suitable treatment for pelvic disproportion 
in a primigravida (p. 528)-- trial of labour with (Vsarean section in 
]'eserve is the best procedure. 

Factors influencing Fcetal Mortality. — The factors which influence 
fcctal mortality are : (a) condition for which labour is induced ; (6) 
age of the foetus : (c) degree of pelvic deformity : (r/) number of foetuses 
present ; (e) method employed for inducing labour ; ( / ) method 

employed for extracting the child ; (g) care expended on the child 
after delivery. 

Covdition for which (yperafion is performed. — It stands to reason 
that if labour is induced because of disease in the mother the child 
may have been so seriously affected that it succumbs during, or shortly 
after, birth. Besides, in many cases it is very premature. 

Age of the Feetus. — The general experience of obstetricians is that 
induction of labour prior to the thirty -sixth week is disappointing. If 
possible, therefore, the operation should not be performed until, by 
careful estimation of the age of the pregnancy, it has been determined 
that the thirty-sixth week at least has been reached. 

Degree of Pelvic Deformity. — As regards this factor a careful estimate 
of the size of the foetal head and the maternal pelvis is essential (p. 526). 

As already stated, most operators of experience are disinclined 
to employ this operation in a primigravida. They prefer that the first 
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labour should be a “ trial labour ” ; the operation of induction being 
employed in subsequent pregnancies if there have been special 
difficulties at the first parturition {vide p. 528). 

Number of Foetuses Present. — In contracted pelvis if twins be 
diagnosed the pregnancy should not be interfered with, as the 
foetuses in a plural pregnancy are smaller than normal and labour 
very frequently comes on spontaneously before term. 

Method employed for ind^ucing Labour. — This does not appear to be 
an important factor. The method most generally employed in this 
country until recently was to pass a bougie between the membranes 
and uterine wall (Krause’s method) ; but a number of operators report 
equally good results from simple rupture of the membranes. 

Method employed for extracting the Child. — The premature child 
bears operative interference badly. It is advisable, therefore, to 
avoid forceps delivery and extraction by the breech as far as 
possible. 

Care expended on Child after Birth. — It is unnecessary to emphasise 
this detail. 

Medical Induction. — This treatment is often effective in starting 
labour at term ; but in the experience of the authors is disappointing 
before term. In recent years the induction of premature labour by 
drugs has been given an extended trial. We have found it uncertain 
in its action. It is useful, however, in conjunction with one of the 
operative methods described later. The patient should be given at 
night castor oil (1,^ to 2 oz.) followed by an enema in three hours ; 
this is followed by three doses of sulphate of quinine (10' gi\) at 
four-hourly intervals. In the morning, if labour has not started, 
pituitary extract (0*5 c.c.) at half-hourly intervals up to six doses is 
administered . 

The evideiK^e that the child may suffer from the quinine 
administered is contradictory. It is questionable if it is of much 
value. 

Operative Measures for Induction of Labour. — The patient should 
be carefully prepared for operation, anaesthetised, placed in the 
lithotomy position and a final cleansing of vulva and vagina carried 
out. These precautions are frequently neglected, be(^ause the opera- 
tion is considered to be of a very minor nature. This is far from ])eing 
the case — any degree of infection (even death from sepsis) may follow 
the operation, especially if the bougie method is employed. 

Rupture of the Membranes. — This is the oldest method of bringing 
on labour. It has returned to favour in recent years and in many 
hospitals has replaced Krause’s method, described later. It is simpler 
than that method and there is less risk of conveying infection upwards 
from the vagina. The foetal mortality rate is not higher, and the “ latent 
period.” viz., the time between induction and onset of labour, is shorter 
than with Krause’s method. 
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To ensure a short ‘‘ latent period ” it is most important that a 
considerable quantity of liquor amnii is withdrawn. An assistant 
should raise the presenting part with his hands placed above the 
symphysis pubis. The operator using a large-sized gum -elastic 
cjatheter passes it well into the amnionic sac and withdraws 10 
to 12 ounces of fluid at least. If the membranes are simply punc- 
tured the presenting part may descend and plug up the opening. 
It is the withdrawal of liquor amnii that is so important. 

Insertion of a Bougie between the Membranes and the Uterine Wall — 
Krame's Method. — The cervix should be grasped by a pair of volsella, 
but no great traction must be made upon it as it is easily tom. 

If a finger cannot be passed through the cervix (as is generally the 
case), the cervix should be artificially 
dilated, care being taken that the 
point of the dilator is not pushed 
through the membranes. A finger 
should then be passed round the 
lower segment, and the membranes 
separated from the lower segment. 

This favoTirs the onset of labour, and 
lessens the risk of rupture of the 
membranes as the bougie worms its 
way round the membranes ; whereas, 
if the membranes are still adherent 
when the bougie is inserted it is apt 
to be pushed through them. 

The bougie employed should be a 
large gum -elastic one, about No. 21 
or No. 22. Tt should be placed ready 
for use in a tepid solution of weak 
lysol, which renders it pliant but not 
too soft. If it is too rigid the mem- 
branes are easily ruptured, and if too 
soft it curls up and cannot be pushed u}) between membranes and 
uterine wall (Fig. 298). 

It is generally easier to pass the bougie up the posterior wall 
of the uterus than up the anterior wall. Occasionally its progress 
is arrested by the placenta, in which case it should be partially 
withdrawn and directed more to the side or to the front. The 
bougie should be pushed in to its full extent and sterilised gauze 
packed into the vagina to keep it in place and to act as an additional 
stimulant to uterine contraction. Some operators prefer to insert 
more than one bougie, but one of large size or a small stomach 
tube is generally sufficient. A number of operators dispense with 
vaginal packing. 

Four accidents can occur with this operation : (1) rupture of the 



Fkj. 298. — Bougie inserted between 
Membranes and Uterine Wall. Vagina 
packed to keep it in place. 
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membranes ; (2) extensive separation of placenta ; (3) infection ; 

(4) perforation of the uterus. 

(1) Rupture of the membranes is of comparatively little consequence, 
but it very seldom happens if the operation is carried out as descrited. 

(2) Detachment of the placenta rarely occurs if the operator desists 
from pushing up the bougie should there be any opposition to its 
passage ; it is recognised by free haemorrhage, but rarely is this serious. 

(3) Infection is infrequent if every precaution is taken to prepare 
the patient beforehand. We would point out that as the bougie is 
inserted between the membranes and uterine wall the risks of infection 
must be greater than if the membranes are simply ruptured. (4) 
Perforation of the uterus is avoided by having the bougie not too rigid 
and by introducing it very gently. 

The advantages of this method of inducing pi-emature labour is 
that the membranes are j)reserved intact. Its disadvantages are the 
risks referred to above, and the uncertainty as to when laboui’ will 
actually commencie. 

By Hydrostatir JJilafor^i. — The smaller-sized hydrostatic dilators 
of the pattern of Champetier de Ribes (p. 742) or Voorhees are 
employed in some countries ; but in this country we do Jiot consider 
them suitable for induction of labour, preferring to reserve them for 
accelerating dilatation of the cervix should this be very jn-otracted 
(p. 543). 

There is less objection to the employment of a small balloon, made 
from a pig’s stomach, introduced collapsed between membranes and 
uterine wall and filled with glycerine. It is more efficacious than a 
bougie, as with it the latent period ” is shorter. 

Management of Labour and Care of the Infant.— As already 
stated, it is very desirable that the labour should terminate spontane- 
ously. Whenever it is well under way the bougie or pac^king should 
be removed ; but it is a mistake to remove it too early, as uterine 
activity may completely quieten down. 

The premature infant requires special care in the early da>\s after 
birth. It should be kept uniformly warm, as it stands exposure badly. 
Generally speaking, it is better to have it wrapped up in gamgee for a 
week or ten days, for this can be easily removed and fresh gamgee 
substituted. Great care should be exercised in the handling of the child 
while bathing it and changing its dothuig : on no account should it be 
lifted from its cot except when this is necessary {vide Gare of fnfant, 
p. 667 et> seq.). 

V^arious forms of baby incubators have been devised — the latest 
is * The Electric Thermostatic Nurse ” (Hearson k Go., London) 
(p. 681). Most modern maternity hospitals have incubators installed. 

All inquiries go to prove that if the premature child receives special 
care in the first year it grows up quite as strong as a child delivered 
at full term. 
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INDUCTION OF ABORTION 

By induction of abortion is meant the emptying of the uterus 
before the child is viable. It is an operation which is only performed 
for some grave disease threatening the mother’s life or subsequent 
health, and must never be lightly undertaken. Such diseases have 
been referred to already in connection with the diseases of pregnancy. 

Amongst the conditions which may justify induction of abortion - 
are : (a) intractable hyperemesis gravidarum ; (6) chorea ; (c) chronic 
nephritis, intractable albuminuria, and persisting high blood-pressure ; 
(d) cardiac disease with failing compensation ; (e) certain anaemias ; 
(/) phthisis pulmonaris (recrudescence) ; (g) insanity. 

It ymuii be rrmde a rule never to perform the operation without 
having a consultation with one or more medical confreres. But while 
all medical practitioners are loath to perform the operation, this 
disinclination must not be carried to an extreme, for if the operation 
is postponed too long the patient may become so reduced in health 
that her life cannot be saved even by emptying the uterus. It is 
apparent, therefore, that the time for interfering and inducing abortion 
is often difficult to decide and can only be arrived at by carefully < 
watching the patient from day to day and estimating how far she is 
resisting the disease, and to what extent she is responding to the 
])rescTibcd treatment. 

From the middle of pregnancy until the twenty-eighth week the 
oj)eration should be carried out in a similar manner to that recom- 
mended for induction of premature labour, as labour at this period 
resembles very closely an ordinary parturition. When, however, it is 
a matter of inducing abortion in the earlier weeks of pregnancy different 
procedures must be adopted. 

Before considering the operation we would remark that it is by 
no means a simple or easy one to perform, especially after the eighth 
Week of pregnancy. Nor is it free from risk ; indeed, it is a much more 
dangerous operation than induction of labour. 

There are several recognised methods for emptying the uterus in 
the early months of pregnancy. The most important are : (1) 
rupturing the membranes ; (2) dilating the cervix and plugging it 
with gauze ; (3) dilating the cervix with laminaria tents ; (4) vaginal 
or abdominal hysterotomy. It need hardly be stated that prior to 
the employment of any of these methods the patient should be 
prepared for the operation with the greatest care, so that the possibility 
of infection is minimal. ^ 

1. Rupturing the Membranes. — This method is seldom suit- 
able, as there is no certainty as to when the uterus will expel its 
contents. 

2. Dilating the Cervix and Plugging it with Gauze. — ^This 
method is seldom effective in inducing abortion. It is often found 

47 
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necessary to repeat the plugging, and this adds considerably to the 
risks of infection. 

3. Dilating the Cervix with Laminaria Tents. — This we 
believe to be the safest method of inducing abortion provided there 
is no extreme urgency. The patient should be anaesthetised and 
the vagina disinfected. The cervix is then grasped by volsella, the 
vaginal walls being retracted if necessary. Before inserting the tent 
or tents the cervix should be dilated by metal dilators, ensuring 
that the point of the dilator has passed beyond the internal os. Too 
great force must not be employed nor too large a dilator used, as the 
soft cervix tears readily. One or more tents are then passed into the 
cervix. In doing this care must be taken that the tent is not pushed 
in too far, for if this occurs it will expand inside the uterine cavity, 
effect little dilatation of the cervix, and be very difficult to remove. 
In order to prevent this accident gauze should be inserted through the 
loop of linen thread attached to the tent (Fig. 299) ; this anchors it. 







full Size 

Jiy courUtay of Alien Hanhurya Ltd. 

Eig. 290. — Laminaria Tent. These tents are put up in sealed glass tubes ready 

for use. 


while the rest of the gauze inserted in the vagina stimulates uterine 
activity. The tents should be removed in twenty-four hours, when it 
will generally be found that the cervix is considerably dilated and 
softened. 

The disadvantage of this operation is that it necessitates at least two 
anaesthesias within a very short interval : but if gas and oxygen ’’ 
is employed there is no great risk unless the patient is gravely ill and 
emptying the uterus is urgent. 

4. Vaginal or Ardomtnal Hysterotumv, — For rapid emptying 
of the uterus when this is urgent there is no method so good as the 
purely surgical one of either vaginal or abdominal hysterotomy. 
Until recently the vaginal route was the one generally employed. 
Many operators, however, prefer the abdominal route and empty the 
uterus as in ordinary C!a*sarean section — a j)rocedure specially applicable 
to cases in which it is deemed advisable to render the patient sterile 
by excising the Fallopian tubes — e.g, cardiac disease with very marked 
failure of compensation or pronounced chronic renal cirrhosis. 

Where it is merely a question of emptying the uterus and 
sterilisation is not contemplated, the vaginal route is on the whole the 
better in the early months ; but later (from the sixteenth week onw^ards) 
the abdominal route is to be preferred. 

Vaginal Hysterotomy . — The ease or difficulty in performing the 
operation of vagina] hysterotomy depends largely upon the age of tlie 
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pregnancy. In the first half of pregnancy the uterus can be pulled 
down, incised, and the uterine contents removed comparatively easily. 

The patient is placed in the lithotomy position and the vulva and 
vagina thoroughly cleansed. With a retractor the assistant pulls back 
the posterior vaginal wall (Fig. 300). The cervix is then grasped 
laterally by two volsellse, which may be replaced by two ligatures, as 
the latter take up less room — by traction on them the cervix is pulled 
down. A transverse incision through the mucous membrane is made 
across the cervix below the reflection of the bladder ; it should embrace 
the anterior half of the cervix. It is well also to make a vertical 




300 .- \'aginal JHyHtcTotom}'^ in the Karly Weeks of Pregnancy. The I(‘ft- 
hand figure shows the anterior vaginal wall separated from bladder and the 
operator pushing up the bladder with his fingers, this is best done with gauze. 
Tn right-hand figure he is dividing the cervix with scissors. .Just above the 
point of tlie scissors is seen the lower part of the pushed-up bladder. 


incision and separate the anterior vaginal wall from the bladder, as 
is done in operating upon a cystocele (Chapter LV). The bladder is 
then pushed off the cervix with the fingers, both in the middle line 
and at the sides ; this is a most important step, as otherwise the 
bladder may be injured when making the incision in the cervix. The 
anterior cervical wall, now bare, is split up the middle line by means 
of scissors to the extent of jjermitting two fingers being introduced 
easily into the uterus. The membranes are ruptured and the foetus 
grasped by a foot and extracted. Even with a foetus of only twenty 
weeks there may be a little difficulty with the after-coming head ; if 
so, the head is perforated with a pair of sharp-pointed scissors. 

The membranes and placenta are then removed, 1 c,c. of pituitary 
extract administered, and an intrauterine douche at a temperature 
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of 116° F. is given to stimulate the uterus to retract. If retraction is 
not satisfactory the uterus should be packed firmly with gauze. The 
uterine wound is then stitched, and this is best done with a continuous 
u catgut suture (Fig. 301). The bladder is then pulled back and tacked into 
position and the edges of the incised vaginal mucous membrane stitched. 

Where the operation is performed in the later weeks of pregnancy 
more extensive incisions of the cervix are necessary, and by reason of 
this it is designated Vaginal Ccesarean Section. We do not, however, 
consider it suitable in a work professedly written for students to 
describe this elaborate and rather dangerous operation. Besides, few 



Fic,. 301. — Continuous Suture }»einfr applied. Xoto in Jeft-hand figure that the 
needle is jjassed from tlie eervieal eanal .so that overlap of wound edges will be 

towards eervieal eanal. The right-hand figure show.s the operation completed 

bladder replaeed and vaginal wound stitehed. 

obstetric specialists look upon it with any favour — they prefer 
abdominal Caesarean section. 

Abdominal Hysterotomy , — In recent years this method of evacuating 
the uterus has come into favour: It is the ideal operation even in the 
early months if sterilisation of the patient is considered advisable — 
e,g, in chronic nephritis, cardiac insufficiency, certain cases of tuber- 
culosis, etc. The writer (J. M. M. K.) personally prefers the vaginal 
route when sterilisation of the patient is not indicated. 

The operation is very simi^le. After the abdomen has been opened 
a small incision is made over the anterior wall of the uterus, and the 
contents detached with a finger and removed. The uterine wound 
must be very carefully stitched and completely covered with peri- 
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toneiim (Lembert suture), so as to prevent any loop of bowel becoming 
adherent to uterine scar. Pituitrin (0-5 c.c.) should then be injected 
into the uterine muscle. Sterilisation is effected by excising a portion 
of the Fallopian tubes and burying the uterine ends under the peri- 
toneum ; or the uterine ends may be excised and the wound in the 
uterus stitched up. 

ACCOUCHEMENT FORCE 

Accouchement force, as the term implies, is the forcible dilatation 
of the cervix and extraction of the child — extraction of the child after 
the cervix is fully dilated, as in ordinary forceps or breech delivery, 
is not included under the term accouchement forc6. Only if the cervix 
is forcibly dilated and the child rapidly extracted is the delivery termed 
accouchement force. Never has the operation been looked upon with 
any favour by British obstetricians except in its simplest form, viz., 
manual dilatation of an intractibly rigid cervix. 

The outstanding condition for which the operation is suitable is the 
protracted labour caused by rigidity of the os externum if the condition 




Fio. .‘K)2. — l?imaniial Dilatation of Oa Externum, (’ervix must be completely 
taken up. Karely is the ojjeratioii eommeneed at this early stage. 

oj mother and j or child cause anxiety. It is contraindicated in placenta 
pravia and acnddental haemorrhage. It is seldom advisable to employ 
it as a means to hasten delivery in eclampsia or pre-eclampsia, although 
with the os externum fairly well dilated it may be justified in certain 
circumstances. 

(Jreat caution must be exercised in employing it, as shock may 
readily be induced from forcible dilatation. If the cervix is soft, 
complete dilatation of the cervix can be carried 6ut without lacerating 
the cervix. It is obviously an operation that only the expert obstetric 
surgeon is justified in undertaking, and he rarely employs it. 

Methods of Djlatjng the (^ervix. — This may be carried out 
with the hands, rubber bags, expanding metal dilators, or by incisions. 

Maimal lhlatation.— lL\\eve is shown here (Fig. 302) the best method 
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of dilating the cervix with the fingers ; it is a bimanual method. Very 
rarely does the operator commence dilatation at such an early stage 
of labour as here illustrated. 

The patient is prepared in the usual way and brought to the edge 
of the bed in the lithotomy position. The operator, with hands gloved, 
passes a forefinger into the cervix, then a second finger, and then 
turning the backs of his hands together he slowly stretches the cervix, 
exerting pressure sometimes laterally, sometimes antero-posteriorly. 
Occasionally it is a little difficult to reach the cervix ; but if the 
assistant presses the fundus downwards the operator can generally 
introduce his fingers and employ them in the manner described — he 
should vary the direction of his pressure from time to time as shown 
in the illustration. 


It is an excellent procedure when conditions are favourable ; 

but it takes some little time, 

II especially in a primipara. If 

hurried, severe laceration of 
the cervix will result. After 

, urynter , — The most common 

rid. 30,J. — Champetior de Kibes Kag (large size and * _ 

fully distended). Shown in position on p. 5811. types ot hydrostatic dilator 

now employed are those 
designed by Champetier de Ribes (Fig. 303) and Voorhees. They 
should only be employed after rupture of the membranes, for if 

inserted with intact 
membranes the intra- 

uterine pressure is so 

greatly increased that 

^ „R0«eR»S0HED.N. 

uterine segment may 

Fid. 304. - -F’emiops for introducing collapsed Champetier do i j 

Kibes Bag. DC ruptureci. 

Hydrostatic dila- 
tors are used very little in this country, but in other countries 
they are extensively employed. 

The i^atient being anaesthetised is placed in the lithotomy position. 
Thereafter the field of operation is thoroughly prepared. Following 
this the operator grasps the cervix with volsella, and if the membranes 
have not already ruptured, perforates them with scissors or some 
pointed instrument. Having grasped the empty bag (the capacity 
and integrity of which have been previously tested or ascertained) with 
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Fid. 304. - -F’eirccpR for introducing collapsed Champetier do 
Kibes Bag. 
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the special forceps for the purpose, or an ordinary long pair of clamp 
forceps, the bag is carried up through the cervix into the uterus. 
The forceps is then withdrawn and the bag slowly filled with sterile 
water. The tubing is then wrapped up in gauze. If it is deemed 
necessary to hasten still further the dilatation, traction on the bag 
may be exerted through a cord attached to the tubing. This cord is 
brought over the foot of the bed and to it is attached a weight. 
The weight employed should not be more than a couple of pounds. 
The appearance of this bag in position has already been figured 
(p. 583). When the full bag is expelled the cervix is sufficiently 
dilated (4 in.x4 in.) to permit of the immediate extraction of the 
child, should that be deemed advisable, and this is generally 
the case. 

Expanding Metal Dilaton^, — There is shown in the accompanying 
illustration (Fig. 305) a type of dilator very much favoured in the 
early years of this century. It and instruments of a like nature have 
fallen into disuse because of the danger of lacerating the cervix ; even 



Fig. 305. — Bossi’s Dilator. 


when the greatest care is taken and the cervix very slowly stretched it 
is difficult to avoid doing serious injury. There is no place for this type 
of Instrmmnt— we mention it merely because at different times in the 
past instruments of this type have bee?i employ exf and may be reintroduced 
in the future. 

Enlarging the Cervical Canal by Incisions when Cervix is taken 
up. — When the cervix is (Completely taken up, and it is only a question 
of dilatation of the os externum, two incisions, which in the compass 
would correspond to S.W. and S.E., are made with scissors. This 
brings about an enlargement of the cervical canal and a comparatively 
simple extraction if the child is small. Where the child is large, 
however, there is the danger that in rapid extraction the incisions 
may extend into the lower uterine segment. The incisions are sutured 
with iJiterrupted catgut sutures. Employed by the experienced obstetric 
surgeon, the operation may be of great value in certain well selected 
cases. / 

The above operation is quite distinct from Vaginal Caesarean 
Section already referred to (p. 740). In the former the cervix is com- 
pletely taken up ; in the latter it is undilated. Consequently the 
former is a comparatively simple procedure, while the latter is a very 
difficult operation. 
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EMBRYOTOMY OR EMBRYULCIA 

The operations under this heading involve destruction of the child 
and diminution of its bulk so that it may be more readily extracted. 
Their scope has receded in recent years as (^sesarean section has been 
extended. 


CRANIOTOMY 

The operation of craniotomy is of great antiquity. Until recent 
years it was a most laborious proceeding, for the instruments em- 
ployed for the extraction of the head were imperfect. We have now, 
however, an excellent instrument for this purpose in the three-bladed 
cranioclast (Fig. 309), so that the operation has been very much 
simplified. 

Indications. — Theoretically, craniotomy should only be employed 
if the child is dead, but it is justifiable on a living child under the 
following conditions : (a) when the child is hydrocephalic or suffers 
from some other gross malformation ; (b) in contracted pelvis when 
attempts to deliver with forceps have failed ; (c) in contracted pelvis 
when the parturient canal is gravely infected. There can be no 
difference of opinion regarding the first ; but regarding the other two 
conditions there is not the same uniformity of opinion, for some employ 
Caesarean section if the child is alive even under these unfavourable 
circumstances. We arc opposed to the general em])loyinent of Caesarean 
section in cases of “■ failed forceps.” Undoubtedly with tluj lower 
segment operation greater risks can be taken ; but even if this technique 
is employed the maternal mortality may be considerable. We advise, 
therefore, great discretion in employing C^aesarean section in such 
cases. Furthermore, as the foetal mortality (immediate and late) is 
so high (23 to 30 per cent.), it is quixotic to stress unduly “ the interests 
of the child ” (p. 731). 

Craniotomy on a dead child has its limitations also. Most writers 
consider a C.V. of 21 inches (6-25 cm.) as the lowest limit. Even at 
this figure it may be very difficult if the child is large. In extreme 
deformities, therefore, there is no option but Caesarean section even if 
the child is dead. 

Operation— On Fork-coming Head.- -The patient is prepared in the 
usual manner and anaesthetised, brought to the edge of the table and 
jdaced in the lithotomy position. The vulva, vagina and cervix should 
now receive a very complete disinfection, as so many of the cases on 
which this operation has to be performed are infected prior to admission 
to hospital. 

The first step in the operation is perforation. The perforators em- 
ployed in this country are Oldham’s (Fig. 306) and Simpson’s (Fig. 307). 



CRANIOTOMY 


745 


The head of the child is steadied by an assistant grasping it from 
above the symphysis pubis. The perforator is held in the right hand 



Fig. 306. — Oldham’s Perforator — approximating the handles separates the 
cutting blades. 

and passed into the vagina and through the dilated cervix, protected 
by two fingers of the left hand. The point of the instrument is then 



Fig. 307. — Simpson’s Perforator. Here, ten), approximating 
the handles separates cutting blades. Cutting blades are shown 
slightly separat(‘d and handles .shghtly approximated with 
crosslwir iKJiit. When cutting blades are closely approximated 
the crossbar is straight and locks the blades. 

pushed through the skull (Fig. 308). In pushing or boring the 
instrument through the skull the direction should be at right angles 
to the surface of the head, otherwise there is danger of the point of 
the instrument slipping off the skull and injuring the soft parts 
of the mother. This accident is specially liable to occur if the point 
of the instrument is blunt. 

It is of no great consequence if one perforates through a bone, 
suture, or fontanelle, but it is of distinct advantage to make the hole 
in the shall as near the anterior fontanelle as possible, for, as we shall 
see later when referring to the application of the cephalotribe, the 
blades of this instrument obtain a better grasp of the head if the 
opening in the skull is well forward. Having passed the perforator 
through the skull as far as the shoulders of the instrument, the 
handles should be approximated — this separates the cutting part 
of the blades and a large tear in the skull results. The instrument 
should then be Hirned round and a similar tear made at right angles, 
so as to make a wide opening in the skull.- The next step is to pass 
the closed blades into the skull, and break up the brain-matter, 
especially in the region of the base of the skull. The instrument 
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should now be withdrawn under protection of the left hand, which 
has been directing the instrument in the vagina. It is unnecessary 
to douche out th^roken-up brain. 

The extracUon of the child has been very much simplified since the 
introduction of the three-pronged instrument shown in the illustration 

(Fig. 309). This instrument is a modifica- 
tion of various bone forceps, cranioclasts, 
cephalotribes and basilists devised by 
obstetricians of the past. It consists of 
three blades, one of which is placed within 
the skuU, through the opening made by the 
perforator, whilst the other two are applied 
externally, preferably one over the face 
and the other over the occiput (Fig. 310). 
These external blades are brought together 
by a, butterfiy screw, and when approxi- 
mated and the head crushed are kept in 
their place by two hinged shoulder bars, 
shown in the illustration, which are pulled 
down into position and serve as a means to 
exert traction. The instrument is straight ; 
it has no ])elvic curve. 

It is employed as follows. The head 
is steadied from above by an assistant. The 
middle blade is inserted through the opening 
in the skull and the point passed u]) to 
the base of the skull, and then firmly 
screwed into the foramen magnum. There is no difficulty in getting 



Fio. 308. — Perforation of Head. 



Fig. 309. — Combined CVariiooIast and CVphalotribe (Jardine). Thus 
modification of Award’s original instnimeiit is a larger and better 
instrument. Note that the middle blade has a screw point which is 
screwed into tVio foramen magnum. 


it into the foramen magnum, for by moving the point about at the 
base of the skull one readily appreciates when the point passes 
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into this opening. Having screwed the point of the instrument 
well into the base of the skull one of the external blades is now 
applied. It will be found best to apply the first external blade over 
the surface of the face, for if the occiput is grasped first, flexion of 
the head' is produced, and it is more difficult to get the second blade 
over the face. The first blade is placed in position by carrying it 
upwards, under protection of the 
left hand, to the side of the 
promontory and rotating it into 
f)Osition over the face. The blade 
is now locked to the middle blade, 
the screw tightened (Fig. 310) 
and the front part of the head 
crushed. One can always tell 
at this stage that a good grasp 
of the head has been obtained 
with the blades if there is con- 
siderable resistance to approxi- 
mating the outer and middle 
blades. The hinged shoulder bars 
is now pulled down and keeps 
the two blades fixed. The second 
external blade is now introduced 
and rotated over the occiput on 
the opposite side of the pelvis. 

In doing this it is sometimes 
easier to rotate the blade into 
its proper position over the 
occiput, but at other time^H it 
is better to place this third blade 
to the side of the pelvis and 
rotate the occiput on to it with 
the other two blades already fixed. 

The third blade is now locked, 

the screw applied and the head Pio. .‘UO. — Threo-bladed Craiiloclast in Ideal 
again crushed. If this ideal grasp I'osition. The ri^rht hand of operator is 
111 .1 r 1 tighteninc buttcTnv screw of blade placed over 

With one blade over the face and the occiput. 

the other over the occiput is 

obtained the instrument will never slip ; but if the head is grasped 
obliquely, or if only one side of it is crushed, the instrument often 
slips during the process of extraction. 

The instrument having been applied as described, the operator 
1>roceeds to extract the crushed head. Tn doing this the instru- 
ment should be encouraged to rotate into the smallest diameter, 
which in flat pelvis is the antero-posterior diameter. Traction 
should be made downwards and backwards in the first instance and 
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then the head should be delivered in the ordinary manner, care being 
taken to avoid laceration of the perineum. 

Unless the deformity is extreme the force necessary to eifect the 
delivery is comparatively slight. The chances of the blades slipping 
if a good grasp has been secured, even when considerable traction is 
employed, are not great, but it is advisable that the operator should 
always keep the fingers of his left hand against the head and make 

sure that the head is actually 
descending while he is pulling. 
With the modern instrument there 
is little risk of laceration of the 
soft parts from splintei's of bone, 
for the broken-up bones are pro- 
tected by the scalp. 

Having extracted the head the 
trunk is removed without diffi- 
culty, provided the shoulder girdle 
is not large. Should difficulty 
occur with the shoulders the 
clavicles should be divided 
(Cleidotomy, p. 751). 

Craniotomy on the Aft br- 
ooming Head. — In many respects 
this is a simpler operation than 
the one on the fore-coming head 
just described. The operation is 
performed as follows (Fig. 311). 
The arms of the child having 
been brought down, the assistant 
grasi)s the feet and directs traction 
upwards towards the symphysis 
pubis, so as to bring the base of 
the skull within easier reach of 
the operator. The perforator. 
Fig. 3] l.-Perfo™«on of After-ooming j.rotection of tWO fingers of 

the left hand, is carried along 
the dorsal aspect of the child’s tjunk up to the base of the skull. 
It is then pushed through the skull in the neighbourhood of the 
poslero-lateral fontanelh juM behind the ear. An o])ening is made in 
the manner already described in perforation of fore-coming head. The 
brain-matter is then broken up and extraction proceeded with. 

In practically all cases it will be found possible to extract the 
child with the old-fashioned crotchet (Fig. 312) passed through the 
opening made with the perforator, but to secure a firm grip the point 
of the instrument must be turned towards the vertebral column. 
With this instrument a very firm hold of the skull can be obtained, 
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because the bones at the base of the skull are so strong. It is im- 
possible to apply the ihree-prmiged instrument in this operation. 
Suprapubic pressure should not be employed to assist extraction of 
the head, as the soft parts 

may be seriously bruised. j. Gardner i. son. eoin a glas. 

Another site for perfora- ^ + scale. 

tion of the after-coming 
head is through the hard 
palate. It is not so good 
a site, however (except in the case of an impacted mento-posterior face 
presentation), for one cannot obtain so firm a grasp of the base of the 
skull with the crotchet. 



Jfia. 312. — Crotchet and Blunt Hook (combined). 


DECAPITATION 

The operation of decapitation consists in severing the head from 
the trunk, followed by extraction of the trunk and then of the 
detached head. 

The indication for the operation is an impacted shoulder 
presentation (p. 479), where the uterus is so firmly retracted over 



Fig. 313. — Decapitating Hook (Ramsbotham’s). 


the cliild tha4) version is a dangerous procedure. Various instruments 
have been suggested, such as hooks, knives, scissors, wire-saws, etc., 
but the most useful instrument is one of the decapitating knives shown 
in the illustrations (Figs. 313, 314). 



Fig. 314. — Decapitating Hook (Jardine’s). 


Operation. — The patient is prepared in the ordinary way and 
anajsthetised. She is then brought to the edge of the bed, placed in 
the lithotomy position, and a final disinfection of the vagina and vulva 
carried out. 

It will be observed in the illustration (Fig. 315) that one arm 
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of the child han prolapsed and to it a loop of gauze has been attached. 
This is of great advantage, as it brings the neck of the child within 
more easy reach, steadies the trunk and facilitates the carrying of 
the decapitating knife over the child's neck. Indeed, it is of such 
advantage that we recommend the operator to bring down an arm, 
if one has not prolapsed, provided he can do it easily. 

The exact position of the neck having been determined, the 
decapitating knife, protected by the fingers of the left hand, is 

passed up over the child’s 
shoulder. The point is 
then turned over the 
neck. By backward and 
forward movements the 
neck is divided. 

The extraction of the 
trunk is then a very 
simple matter, for by trac- 
tion on the prolapsed arm 
the trunk can be readily 
dragged out of the })elvis. 
Occasionally, especially if 
there is considerable pelvic^ 
deformity, some little diffi- 
culty may be experienced 
with the after - coming 
liead. Should this occur it 
is better to perforate the 
head and diminish its size 
rather than apply forceps 
and have to exert a c;on- 
siderable amount of force 
in its delivery. I’o carry 
out craniotomy the head 
pressure by an assistant 



Fig. 315. — Oeuapitating Knife (.Iardirie’«) is bciii" 
passed round >reck of Feeius. Traction is made on arm 
— this brings neck within easier reach and fixes the 
head and trunk. 


must be fixed at the brim by suprapubi 
before perforation is i>erformed. 

There is one important detail connected with removal of the head. 
xis the derujntatiofi taketi phice dose to the trunk most of the cervical 
vertebree are attached to the head,\ consequently th is can cause serion^s 
injury to the lower part of uterus and vaqina if the head is not extracted 
carefully. 


EVISCERATION 

This operation consists in the removal of the abdominal or thoracic 
contents with the object of diminishing the bulk of the child. It is not 
nearly so suitable for impacted shoulder presentation as decapitation. 
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Its special application is in cases where there is any great 
distension of the child’s abdomen by a tumour (p. 4.87). In such cir- 
cumstances the operation is comparatively simple ; in respect to foetal 
ascites perforation of the child’s abdomen is aU that is necessary. 

A large opening is made with the perforator or scissors through the 
abdominal or thoracic wall ; the viscera are then broken up with the 
fingers and removed. Generally speaking, it is no great advantage 
to remove the thoracic content, for the lungs and heart are very small. 

The extraction of the trunk is generally not difficult with a head 



Fig. 31G. — Showing the collapsed shoulder girdle after 
CIcidotomy . 


or breech presentation, which are almost invariably the presentations 
in abdominal distensions of fetus. 

Very occasiomilly the operation has to be performed for impacted 
transverse presentation, in which it is impossible to reach the shoulder. 
In this event the vertebral column should be divided (termed “ spon- 
dylotomy ”) by either scissors or a knife. In such cases some difficulty 
may be experienced in the extraction of the upper half. It will be 
foimd best to deliver the lower half first by traction on the legs, and 
then bring down the remaining half of the trunk, disengage the 
arms, and last of all perforate the after-coming head. Obviously this 
complicated operation may be extremely difficult. 

CLEIDOTOMY 

’J’he operation of chidoUmiy. or division of the clavicles, has for 
its object the reduction of the circumference of the shoulder-girdle. 
It is generally performed in association with craniotomy, when, after 
extraction of the head, it is foimd impossible to bring down the 
shoulders (Fig. 316). 

The clavicles are divided with scissors or a knife passed up under 
protection of the fingers of the left hand and along the ventral aspect 
of the child until the clavicles are reached. The bone is divided on each 
side, with the result that the shoulder-girdle collapses and the trunk 
can be readily extracted. 
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Table I. — ^Diseases of Pregnancy, Labour and the Puerperal 
State (International Classification) 

The percentages have been ad(M by the writer so that the reader way 
appreciate at a glance the toll each comlition lakes 


Years. 


140. Abortion with septic: oonditions 

141. Abortion without mention of septic- conditions 

142. Kctopic gestation .... 

143. Other accidents of pregnancy (not including 

luemorrhago) .... 

144. Ihierperal hfieniorrhagc — 

(a) Placenta pranda 

(b) Other ha-inorrhages 

14.J. Sepsis and puerjKual infc'ctions (not spt'cified 
as follow ing aborl ion) ' . 

140. l^uerperal albuminuria and I’onvulsions 
147. Other fcwms of toxannia of pregnancy . 

145. Jdileginasia alba dolens, (unbolus or suddim 

death (not sfH'cified as .septic) — 

(u) I’hleginasia alba dolens and thrombosis . 
{b) Embohis or sudden death 

149. Other ac cidents of childbirth . 

150. Other, or unspecified, conditions of the puer- 

peral ,stat<‘ .... 

Total deatlus (iticluding abortion ot her than criminal) 


List Nos. 140, 141, 142, 145 and 116 arc self-explanatory. 

List No. 143 IS a V(‘rv small group and includes hydatid iforin mole, hydramnios and other 
odd eojidilions. 

1935. 1937. 

List No. 144 includes ; 

Placenta jinevia ... . . J23 133 

Accidental lia'morrhag<* . . . 11 16 

Postpartum hicmorrhage .... (io 80 

Adherent or retamed plaeejita .... 54 67 

Total . 253 296 

97 111 

35 52 

6 1 

138 164 

43 53 

122 86 

Total . . 165 139 

* ( A\ ti. — This return has never been considered satisfactory. It is 
impossible that there are as many deaths fr’oin this cause as from 
placenta pravia shown in List No. 144.) 

List No, 149 : This includes all the deaths aasociaUul with deliviTy — contracted pelvis, 
malpresentations, rupture of uterus, etc. 

List No. 150 : This small group includes a number of conditions such as puerperal insanity, 
diseaw'H of breasts, etc. Most of them should be included under other list numbers. 


Total 

List No, 148 includes: 

Phlegmasia alba dolens not returned as .septic 
Puerperal embolism and suiUlen death * 


List No. 147 includes : 

Toxauma of pregnancy 
IJ n con trol table v ornitii \ g 
Chorea of pregnaiK:y . 


England and Wales. 

1935. 

J^er 

Cent. 

1937. 

Fer 

Cent. 

262 

10-6 

173 

8-7 

91 

3-7 

50 

2-5 

74 

3 0 

75 

3-7 

16 

11 

21 

10 

} ... 

10-3 

296 

14*8 

744 

.30-2 

423 

21*2 

348 

14-2 

.333 

16-7 

138 

5-6 

167 

8-4 

165 

6-7 

1.39 

6-9 

1 

311 

12-2 

262 

131 

.55 

22 

49 

2-5 

1 2457 

1 

100 

1988 

100 
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The accepted method of presenting mortality of Pregnancy, 
Childbirth, and the Puerperal State is to divide deaths into those due 
to Sepsis and those due to Other Causes ; and to present the ratios in 
terms of 1000 live-births, or live- and still-births, but generally the former.^ 
The table following gives the Decennial Means, 1855-1924, and the Quin- 
quennial Mean, 1931-35, for England and Wales and for Scotland. 
From these figures it will be noticed that approximately two-fifths of 
the deaths are due to sepsis and three-fifths to other causes. 


Table II. — Decennial Means, 1855-1924, and Quinquennial Mean, 
1931-35; Deaths from Pderperal Causes in England and 
Wales and in Scotland 


Years. 

Mean 

Annual 

Deaths. 

Metria or 
Puerperal 
Fever. 

Other Dis- 
eases and 
Accidents of 
Childbirth. 

Death-rate per 1000 Live 
Births. 

Total. 

Puer- 

peral 

Fever. 

Other 

Diseases. 


E. 

S. 

E. 

S. 

E. 

S. 

E. 

S. 

E. 

S. 

E. 

S. 

18.55-64 . 

:i213 

512 

1074 

180 

2139 

332 

4-7 

4-9 

1*6 

1*7 

3*1 

3*2 

186,5-74 . 

3935 

595 

1517 

213 

2418 

382 

50 

51 

1*9 

1*8 

3*1 

3*3 

1875-84 . 

4038 

660 

2044 

252 

1994 

408 

4*6 

5 >2 

2*3 

2*0 

2*3 

3*2 

1885-94 . 

4519 

658 

2345 

306 

2173 

353 

51 

5*3 

2*6 

2*5 

2-4 

2*8 

1895-04 . 

4200 

605 

1901 

246 

2289 

359 

4-6 

4*6 

2*1 

1*9 

2*5 

2*7 

1905-14 . 

3438 

703 

1417 

216 

2021 

488 

3-9 

5-6 

1*6 

1*7 

2*2 

3*9 

1915-24 . 

2987 

697 

1151 

196 

1836 

602 

3-9 

6*2 

1*5 

1*7 

2*4 

4*5 

19:11-35 . 

2(502 

548 

1064 

226 

1538 

322 

4 3 

6*1 

1*8 

2*5 

2*5 

3*6 


E. England and Wales. S. Scotland. 


The figures presented in above table are the deaths and death-rates 
due directly to Pregnancy, Labour, and the Puerperal state. They do 
not include, however, “ Deaths of Women not classed to Pregnancy 
and Childbearing but returned as Associated Therewith’’ — these 
deaths are included in a special table in the Statistical Review (“ Text 
Volume ") of the Registrar-General of England and Wales and^ in 
recent years, in the Annual Report of the Registrar-General for 
S(^otland. They are compiled from the death certificates in which 
pregnancy and/or childbirth is mentioned. 

From above table it would aj)pear that the death-rate for Scotland 
is very much higher than for England and Wales. Tn point of fact, 
this is not the case. Although most countries adopt the International 
(1assific;ation, in the main, the allocation of deaths to those directly 
due to Pregnancy, (3iildbirth and the Puerperal state, and those 
associaiexl therewith, varies greatly. This renders comparisons between 
the death-rates of different countries impossible at the present time. 
Even between England and Scotland many adjustments have to be 
made before a comparison is justified. In point of fa(;t, there is little 
difference in the maternal death-rates of the two countries (vide 
Hej)ort on Maternal Morbidity and Mortality in Scotland,” 1935, p. 6). 

^ If still-birtliH are included per J(K)0 has to be deducted from the ratios given. 

48 B 
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Many of the injuries, the result of parturition, are difficult to repair, 
although most of them can be corrected by operation. Reference is 
made in the next chapter to some of the commoner injuries for 
which parturition is responsible. 

There is much writing and talk about maternal mortality, but when 
morbidity has been fully investigated it will be found that on a 
conservative estimate somewhere between 1 to Id per cent, of women 
suffer less or more disability as a result of pregnancy or childbirth. It 
must therefore be the constant endeavour of all who attend women 
in pregnancy and childbirth not only to ensure for such women safe 
conduct through pregnancy and labour, but to see to it that they 
suffer as little disability as possible therefrom. 





VOS 



Fig. :117. — Cancer of Vacjinal Ckrvix. 

Proliferative (cauliflower) type. History: — 
age, 48 ; eliildreii, eleven ; abortions, three. 
Last confinement eight years ago. Complained 
of irregular bleeding. The specimen is an old 
one in the museum of the Koyal Samaritan 
Hospital, Glasgow, and there is no record as 
to how it was obtained. It is an excellent 
example of its type. An encire.ling band of 
vaginal-cervix mucosa is present. The tumour 
is growing from •the posterior hp. The 
extennal os is therefore towards the reader. 
(The early stage of this is represented diagram - 
matically in Fig. 371), 1.) 


im 


CHAPTER XLII 


CONNECTING CHAPTER BETWEEN OBSTETRICS AND 
GYNECOLOGY 

T he purpose of this short chapter is to act as a link between 
the obstetrical and gynaecological halves of this manual. A link 
implies a gap between the things which it unites, but in this case 
the gap is more nominal than real. In systematic teaching and in 
the great majority of textbooks the two subjects are treated separately 
— in the former for reasons of simplicity, in the latter for reasons of 
convenience in regard to size, in both out of conformity to traditional 
usage. A very brief experience of clinical teaching or of clinical 
practice, however, serves to dispel the idea of there being any real 
gap, and there are other considerations which confirm the view of 
the essential unity of the two subjects, which may indeed be said to 
be but different aspects of one. 

The first of these considerations derives from a philosoiffiic view 
of the functions of the female reproductive organs. Teleologically, 
their function is the reproduction of the species, but reproduction, 
while essential to the continuance of the race, is not essential to the 
life of the individual man or woman. In the conditions of civilised 
human life there are many individuals who, although physiologically 
normal, never fulfil the function of reproduction, either because they 
never have sexual intercourse or because such intercourse is unfruitful. 
In such women (for we need not here consider the male) the subsidiary 
functions of the reproductive organs may occur quite normally, for 
example, the changes concerned in the menstrual cycle, and, it may be, 
those concerned in sexual intercourse. 

Although the majority of women accept the situation and adjust 
themselves to disai)pointment of motherhood — the unmarried, in 
addition, to abstention from intercourse — there are some in whom 
these deprivations, at variance with the intentions of Nature, exercise 
subtle influences on their physical and mental wellbeing. It is the height 
of foolishness to magnify these influences unduly ; but, on the other 
hand, it is well to bear them in mind when in sifch individuals minor 
disturbances occur, difficult to explain on ordinary lines. 

The knowledge of the subsidiary functions of reproduction in their 
physiological, pathological, and psychological aspects is more the 
province of gynaecology than of obstetrics, which is concerned with the 
major functions of pregnancy and parturition. But these subsidiary 
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functions are the necessary precursors of reproduction, and in regard 
to them we have a large field of knowledge in which gynsBcology and 
obstetrics are organically united. 

Compared with this, the other considerations are relatively super- 
ficial, although none the less of vast practical importance. There is, 
for example, the fact that parturition, whilst in the vast majority of 
cases normal and physiological, is always liable to be associated with 
complications that result in conditions which are gynaecological. This 
is so well recognised that it has been epitomised in the aphorism that 
“ good midwifery is preventive gynaecology.” Every gynaecologist 
finds that a large proportion of his work consists of dealing with 
conditions of disease or injury following upon parturition, and a 
smaller part of it with conditions which prevent the desired occurrence 
of pregnancy, and the only point in doubt is as to the proportion of 
such work to the whole — whether, say, 50 or 60 per cent. 

Again, it is the custom in most civilised countries for obstetrics 
and gynaecology to be linked together as a common subject of specialist 
practice, and this is not merely a matter of convenience. It is, 
fundamentally, the outcome of a recognition of the considerations 
already mentioned, and of the belief which, born of experience, is 
implicit in them, that to be a wise gynaecologist one must have a 
thorough knowledge of obstetrics and vice versa. The two subjects 
in practice are like the pianist’s two hands, which produce the most 
perfect harmony when both are controlled by the single brain which 
stores the necessary knowledge and forms the judgment essential to 
the highest control of their movements. 

It is not without interest to point out that not only are obstetrics 
and gynaecology thus united to each other, but that they afford what 
is generally regarded as the best example of the essential unity of 
medicine and surgery. “ The obstetrician and gynaecologist is the 
great example of the unity of medicine and surgery in actual practice. 
Here is the full integration.” Thus wrote Sir George Newman in 1918, 
and the great development of our physiological knowledge in regard 
to the female sex organs since that date has only served to increase 
the truth of his words. 

Passing from these general considerations, it may be helpful to 
amplify what has been said by some rather more specific examples. 

The preventive as 2 )ect of gyncecology obviously deserves i)riority 
in consideration. Much of this must always lie in the hands of the 
family practitioner. The antenatal care of the future mother begins 
in her infancy, in the prevention of rickets and in supervising the 
general hygiene of her childhood. As she approaches puberty, care 
has to be taken that overwork at school or over-indulgence in the 
more strenuous forms of exercise is not allowed to affect the normal 
development of the menstrual functions. Simple instruction in the 
elements of sex knowledge will help the girl to avoid the dangers of 
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a foolish disregard of the menstrual functions on the one hand, and of 
a morbid over-attention to them on the other, while it will also do 
much to endow her with a normal mental outlook on sex. Later on, 
when she contemplates matrimony, every girl should be told simply and 
briefly about the physical side of marriage, and, failing an intelligent 
and wise mother, this office can often be best undertaken by the family 
doctor. In this way many young married women may escape much 
of that fear of sexual relations which fosters an unnatural repugnance 
and tends to frigidity, vaginismus and sterility, while others may be 
protected from the risks of excess. 

The manifold causes of sterility in women provide an example of 
the link between gynaecology and obstetrics, but need not be specified 
in detail here. It is sufficient to state that they include all structural 
and functional obstacles to proper intercourse, as well as disorders 
of menstruation and ovulation and disordered conditions of the tubes 
and uterus. 

From the practical point of view, the sequelae of parturition with 
which the gynaecologist has subsequently to deal form the most 
obvious and important link between the two subjects. It has been 
estimated by Blair Bell that, while some 3000 women die annually 
in England and Wales from conditions arising immediately out of 
childbirth, not less than 60,000 in each year become the subjects of 
a greater or less degree of disablement which affects their efficiency 
generally and particularly as mothers of families, and may indirectly 
shorten their lives. In many cases the disabling conditions so initiated 
or intensified by childbirth are of a medical rather than of a gynaeco- 
logical nature and do not directly concern us here. Such, for example, 
are cardiac conditions, secondary anaemia, renal disease resulting from 
pregnancy toxaemia, or from pyelonephritis, and nervous disorders. 
Obviously these conditions cannot be wholly excluded from the 
consideration of the gynaecologist, because they are frequently associated 
with lesions which he is called upon to treat and may seriously 
complicate the issue. 

The more purely gynaecological sequelae are for the most part the 
outcome of puerperal infection and of trauma ; frequently of both 
together, since infection is so often the result of trauma. 

Nature's methods of combating infection and of rej)airing the 
results of inflammation frequently involve the formation of adhesions 
on the peritoneal surfaces of the pelvic organs, which subsequently 
contract and produce displacements and interference with function ; 
or a degree of sclerosis of the tissues, which like\^ise interferes with 
normal function. So far as serious permanent damage is concerned, 
the Falloj)ian tubes suffer most, probably owing to lack of adequate 
drainage ; and when the tubes are infected the ovaries rarely escape. 
Subacute or chronic salpingo-oophoritis, with or without the formation 
of pyosalpinx or tubo -ovarian abscess, is one of the most serious 
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sequels of puerperal infection, not only because of the ill-health and 
suffering which it causes but because it either requires ultimate 
operative removal of the affected organs or is liable to leave the 
woman with tubes and ovaries which function imperfectly or 
not at all. 

A much more common but less immediately serious result of 
infection at childbirth is cervicitis, which is usually combined with 
laceration of the cervix. The infected cervix is a focus from which 
infection may spread to the parametrium and to the other pelvic 
organs, producing a very varied train of chronic symptoms characterised 
by pain and discharge and producing much chronic ill-health. The 
reproductive function is usually affected in such women and either 
sterility or repeated abortions may ensue. But the most important 
possibiUty is the ultimate development of cancer of the cervix, 
which is pre-eminently the cancer of the j^arous woman and is 
generally' believed to arise as a remote sequel to infected cervical 
lacerations. 

The conditions known as chronic subinvolution and chronic 
metritis (fibrosis uteri) form another group of gynsccjological complaints 
arising out of parturition. Their pathology is not fully understood, 
and whether they are the local outcome of chronic infection only or 
in part, at least, the reflection of the disordered influence of the sex 
hormones, remains to be j)roved. But whatever their exact pathology, 
their connection with parturition is clear and they must be included 
in the category of the conditions under consideration. 

McIntyre’s investigations of over 7000 cases at the Royal Samaritan 
Hospital, Glasgow, show that trauma is an even more frequent cause 
of gynaecological sequelae following labour than infection. In his 
series of cases 28 per cent, were traceable to infection, 35 per cent, to 
trauma, and 8 per cent, to both. Amongst 2730 traumatic cases, in 
which many patients presented more than one lesion, the incidence 
of the more frequent lesions was as follows : — 


Perineal laceration 

975 cases (complete in 

IIG) 

Cervical laceration 

959 „ 


Backward displacement of the uterus 

729 „ 


Uterine prolapse .... 

47 G ,, (complete in 

IG2) 

Cystocele . ... 

433 „ 


Rectocele . . ' . 

332 „ 


Genital fistulse .... 

31 „ 


Urethral injury .... 

15 „ 


Rupture of the uterus 

^ 3 3 


Inversion of the uterus . 

2 

S3 



McIntyre’s analysis reveals a point of great interest, namely, that 
in only about half the cases had instrumental interference been 
necessary during the precedent labours. In other words, the natural 
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forces of parturition can and do cause nearly half the damage. 
Complete laceration of the perineum was the injury most commonly 
(79 per cent.) associated with instrumental delivery, whilst complete 
prolapse was at the other extreme (37 per cent.). M‘ Intyre suggests 
that “ bearing down ” during the first stage of labour, so often 
encouraged by unwise nurses, may explain the occurrence of procidentia 
in women who have had numerous children but no instrumental 
labours {vide p. 403). 

With regard to all the injuries mentioned, the prophylactic 
importance of good midwifery is obvious, although it must be freely 
admitted that even with the exercise of the greatest skill and care it may 
not be possible to avoid some degree of damage. But good obstetrics 
does not stop at prevention ; it should include the immediate repair 
of injuries so far as conditions permit. In this way the incidence of 
infection can be diminished and much disability, ill-health and dis- 
comfort prevented. Especially does this apply to injuries of the 
perineum and cervix. But it should be emphasised that it is 
better to postpone repair operations for twelve to twenty -four hours 
and do them properly, with good antiseptic technique and adequate 
assistance, rather than to do them in an imperfect and possibly per- 
functory way in the adverse conditions so often existent at the time 
of delivery in domiciliary practice. 

Bacjkward displacement of the uterus is another outstanding 
example of a condition commonly associated with gynaecological 
symptoms which is easily jire vented by care in the puerperium. The 
mere position of the uterus is probably of little moment, but the 
conditions which favour its occurrence in the puerperium are prone 
to favour also subinvolution, etc. The examination of the puerperal 
patient in the third week after delivery and the correction of the 
displacement, if present, and the introduction of a pessary, to be 
worn for two or three months, enable the involution of the supporting 
structures to proceed with the uterus in its correct position, and 
thereafter there is little likelihood of the displacement recurring. The 
correction of the position of the uterus also favours its adequate 
drainage and prevents any interference with its circulation, and so 
tends to the spontaneous cure of any tendency to subinvolution. 

Backache is a common gynaecological complaint and is often due 
to sacro-iliac or lumbo-sacral strain following pregnancy and labour. 
Here, also, much can be done in the way of the prevention of suffering 
and disablement by the prompt recognition of the condition by the 
obstetrician, and its treatment by heat, masi&age, exercises and a 
well-fitting belt. Pain over the symphysis pubis of a somewhat similar 
origin is much less common. 

In connection with the all-important subject of cancer of thc' 
cervix, the late Professor Graves of Harvard quoted the following 
figures, which reveal the enormous pi’eventive value of repair of 
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cervical lacerations and speak so clearly for themselves that no further 
comment is needed : — 

Cancer of the Cervix in Parous Women 

Number examined ....... 488 

Number in which repair of the cervix had been per- 
formed ........ 9 ^ 

After-history of Cases in which Cervical Repair had been 

Practised 

Number examined . . . .4815 

Number in which cancer had developed subsequently . 4 ^ 

Passing from the consideration of gynsecological sequelae of 
parturition, we find that certain cases require the simultaneous 
exercise of both obstetrical and gynaecological knowledge. Fibroid 
and ovarian tumours, and even cancer of the cervix, may coexist 
with pregnancy, and such complications as torsion of the pedicle of 
an ovarian tumour, or acute degeneration of a fibroid, or haemorrhage 
from the cancerous cervix may arise. The connection between 
chorionepithelioma and a precedent hydatidiform mole may also be 
mentioned. 

The questions of differential diagnosis also provide common ground 
to obstetrics and gynaecology in many cases. The diagnosis of an 
early pregnancy is very easy when the history, symptoms and physical 
signs all tally, but when some considerable discrepancy or abnormality 
is present it may require both obstetrical and gynaecological skill and 
experience to settle the question. The coexistence of pregnancy and 
pelvic tumours and the disconcerting condition of pseudo-cyesis afford 
examples of such difficulty, while a more frequent and familiar one is 
the differentiation between tubal pregnancy and threatened uterine 
abortion. The modern rapid biological tests for pregnancy play an 
important and helpful role in many such cases, and X-rays are 
increasingly helpful as the pregnancy advances. 

Lastly, mention may be made of the functional disorders of the 
endocrine glands concerned either directly or indirectly with repro- 
duction which sometimes follow upon pregnancy. The nature of 
these functions has already been explained in so far as we know them 
at present, but the delicacy of their interrelationships cannot be 
overemphasised, nor the full extent of their far-reaching influences 
stated. How or why pregnancy and parturition sometimes upset 
their harmonious working is not clearly understood, but experience 
indicates that they may do so. The commonest example is probably 

^ Operatiens performed many years previously and probably with poor technique. 

* In two of these four cases there was evidence that the operation had been badly 
performed. 
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the tendency for a woman to remain fatter after her confinement than 
she was before she became pregnant. The explanation probably lies 
in some imperfect functioning of the thyroid and/or the anterior 
pituitary lobe, but the connection between such imperfect function 
and the precedent pregnancy or labour is not clear. The existence of 
amenorrhoea during lactation may very possibly have an endocrine 
basis. But more important are the presumable disturbances of function 
which result in the irregular uterine bleedings of the metropathia 
hamorrhagica type, including in some instances the condition of 
subinvolution of the uterus. 



(MAPTER XLIII 


DISORDERS OF FUNCTION 

Disturbances in the Incidence of Menstruation — Amenorrhoea — 
Anomalous Uterine HsBmorrhages — Leucorrhciea — Dysmenorrhoea — 
Tnterlnenstrual Pain -Dyspareunia — Sterility Contraception 

T he conditions described in this chapter are, in great part, merely 
the symptoms arising from definite organic lesions which will 
be dealt with in later chapters. Tt is necessary, however, to 
describe the types and associations of these symptoms. 

DISTURBANCES IN THE INCTDENCE OF MENSTRUATION 

Precocious Menstruation.' -This term denotes the occurrence of a 
haemorrhagic vaginal discharge before the normal age of puberty (p. 43). 
Such hiemorrhage may occur as a very transient phenomenon in 
newl)orn children wlien it is probably due to the influence of oestrogen 
derived from the mother while the foetus was in idem. It may appear 
in association with some tumour of the uterus or ovaries, usually 
malignant, or simply as the precocious establishment of puberty even 
as early as the third year. These conditions arc considered later among 
the forms of anomalous uterine hscmorrhages (p. 7S2). 

Delayed Menstruation. — Puberty may not occur until the eighteenth 
or twentieth year, but the delay in the appearance of menstruation is 
not usually associated with delay in the appearance of the secondary 
sexual characteristics. The usual cause is an underdevelopment of 
the reprodu(‘tive organs, though in some cases the organs may appear 
normal on examination, and the ' condition allow of no obvious 
explanation. Those patients frecpiently have an early menopause 
(p, 65). 

Infrequent and Scanty Menstruation.- These conditions, which may 
or may not occur together, are usually associated with hypoplastic 
organs. The term hypomenorrhcBa has been given to the type in which 
menstruation is infrequent ; and oUgomenorrhoRa to that in which the 
menstrual cycle is unaltered but the duration and amount of discharge 
less than normal. The difficulty in standardising lesions in g 3 ni 8 ecology 
may be seen from the fact that infrequent and scanty periods may be 
acquired by women under many dissimilar conditions : in those whose 
muscular and skeletal development is of the masculine type as in some 
women athletes, in those whose occupations require great mental 
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strain, or in those who lead a luxurious, inactive, overfed existence. 
The difficulty is further emphasised by the fact that some women with 
scanty and infrequent periods have normal reproductive organs and 
arc quite fertile. 

Vicarious Menstruation. — True vicarious menstruation occurs when 
the menstrual periods are replaced by the periodic discharge of blood 
from some other locality in the body, which may or may not be the 
seat of a pathological lesion — e,g. by hsematemesis in patients suffering 
from gastric ulcer, by haemoptysis in cases of pulmonary tuberculosis, 
or from the normal nasal mucous membrane. True vicarious menstrua- 
tion is rare ; very frequently the menstrual i)eriod is associated with 
an additional haemorrhage from the sites just mentioned. Here is an 
interesting case of this type which came under our notice. In a young 
woman with extensive sui)erficial burns, large haemorrhagic bullae 
appeared under the injured skin at the three successive menstrual 
periods while she remained under treatment for her bums. Generally 
the symptoms correspond to those of the molimen and no actual 
treatment is required unless the distant ha3morrhage becomes so great 
as to be a source of danger ; in that event local treatment should be 
employed if this is feasible, and calcium therapy is said to be helpful 
in some cases. 

Menopausal Irregularities. — A premature menopause may occur 
in women in whom puberty appeared very late. On the other hand, 
the persistence of the menstrual function beyond the fiftieth year 
may be due to some lesion of the reproductive organs, such as fibro- 
myoma, and in certain ovarian conditions referred to later. 

AMENORRHOSA 

Absence of the menstrual function occurs as a physiological pheno- 
menon during jnegnancy and the early months of lactation, though 
not always in the latter case, and is, of course, the normal condition 
before and after the period of active i-eproductive life. In all other 
conditions amenorrhoea must be regarded as a pathological condition. 
It may be either primary or secondary — under the former heading will 
be included here a condition which is not a true amenorrhoea. but 
only concealed or pent-up menstrual discharge. 

Primary Amenorrhoea — Concealed Menstuuation. — In this con- 
dition, which is also described as cryjtUrmenorrhcea, the accumulation 
of the menstrual discharge goes on month by month. The process is 
slow, as there is considerable absorption of fluid during the inter- 
menstrual intervals, and the retained secretion becomes concentrated 
to a thick tarry substance. In most cases the patient experiences all 
the sensations which usually accompany the menstrual epochs (p. 53) : 
As the accumulation increases, she may have in addition increasing 
pelvic discomfort, with attacks of sickness. In a few cases the 
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molimen may never have been experienced. The patient comes under 
the doctor’s notice because her mother is anxious about the non- 
appearance of menstruation, because of the appearance of a swelling 
in the abdomen, or because of disturbance of micturition. Retention 
of urine frequently occurs. As the bladder with the uterus is pushed 
upwards by the distended vagina the urethra is stretched, and 
naturally the slight pres8iu*e on it causes obstruction. On local examina- 
tion there will be foimd at the vaginal orifice a bulging membrane, the 
surface of which has a dull purple colour. Superficial to this may be 
seen the annular or cribriform membrane representing the hymen 
(Fig. 31 S). Rectal examination, always advisable in such cases, reveals 



Fig. ,318. — Obstructing Membrane at Fig. .319. — Hicmatocolpos showing great dis- 

Vaginal Entrance. Hymen seen as an tension of Vagina by retained Menstrual 

annular membrane outside the obstruc- Blood. The uterus is also slightly distended 

tion. (ha*matometra) . This causes elongation of 

urethra. 

a cystic swelling low in the pelvis. The obstruction to the escape of 
the menstrual fiow is due in most cases to a failure in the canalisation 
of the lower ends of the Mullerian ducts (p. 94), the persisting 
membrane lying somewhere above the level of the hymen : in other 
cases the hymen itself is imperforate, and seals over the vaginal orifice 
completely. 

The extent to which this sweUing causes distortion of the repro- 
ductive canal varies with the height at which the septum exists : 
the higher the septum, the earlier will the uterine cavity become 
involved in the swelling. In some cases the amount of retained 
fluid is so great as to cause a swelling palpable at the pelvic brim, 
on the top of which may be felt the uterus as a small, hard, rounded 
organ (Fig. 318). Fortunately, the fluid is usually contained in the 
vagina, the walls of which distend easily ; the condition is then 
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described as hcematocolpos. It may extend to the uterine cavity, 
forming a hmmaUymetra (Fig. 319), and in the most extreme cases it 
may distend the Fallopian tubes, forming hoBmatosalpinz. In the 
two latter conditions the wall of the uterus may have lost its muscle 
tone, a very important factor in the treatment of the condition. 
When the retained fluid leaks into the peritoneal cavity, local irritation 
results, adhesions form, and the abdominal ostia of the tubes may 
become sealed. 

The treatment in the hsematocolpos type is simple : a cruciform 
incision is made in the membrane which bulges at the vulva, and the 
free edges are removed with a pair of scissors. A tarry fluid escapes — 
the cavity should be washed out with normal saline solution. Strict 
asepsis must be observed in such operations, because infection may 
produce very disastrous results. Where the condition has progressed 
to hsematometra and ha3matosalpinx, this treatment may be un- 
satisfactory because of the risk of a spread of infection through the 
atonic uterus to tubes and peritoneal cavity. In such cases abdominal 
exploration is advisable. Although complete removal of the vt 3 rus 
and sometimes of the tubes may be required (if the condition of tabes 
precludes more conservative measures), such radical measures are 
very seldom necessary. 

True Primary Amenorrhcea. — ^This term is applied to cases in 
which menstrual function has not appeared at an age well beyond 
that at which puberty should occur. Delayed menstruation has 
already been referred to (p. 774). This appears to be associated in 
some cases with a hereditary or familial tendency ; but pronounced 
primary amenorrhcea generally results from defects in the development 
of the reproductive organs themselves. Absence of the ovaries is very 
rare and the size of the ovary does not give a measure of its functional 
value ; ovaries are found in which no Graafian follicles can be identified. 
Absence of the uterus is also rare, but underdevelopment frequently 
occurs and can be demonstrated fairly easily. The forms of uterine 
hypoplasia associated with amenorrhcea are the rudimentary and 
fcetal types (p. 99). The ptibescent type (p. 100) is generally associated 
with scanty periods, and sometimes with complete amenorrhcea. 

Primary amenorrhcea may occur also in association with under- 
development of some of the other endocrine glands, as in cretinism, 
dystrophia adiposo -genitalis and pituitary infantilism. Irregularities 
in the development of the suprarenal cortex may be associated not 
only with amenorrhcea, but also with hirsuius, and the male distribution 
of pubic hair. In many cases of primary amenorrhcea, the endocrine 
factor appears to be hypofunction rather than a defect in structural 
development. 

In addition to the congenital lesions described, diseases which 
affect the reproductive organs between birth and puberty may prevent 
the onset of menstruation. Such diseases are tuberculous affections 
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of the uterus, tubes or ovaries, and gonococcal lesions acquired in 
childhood. Acute appendicitis in childhood may cause a widespread 
involvement of ovaries and tubes, with destruction of ovarian function. 

Other conditions as anaemia, pulmonary tuberculosis, diabetes and 
malnutrition, may cause delayed menstruation, primary amenorrhoea 
or secondary amenorrhoea. The production of amenorrhoea by 
debilitating diseases may be secondary to the effect of such diseases 
on the endocrine glands. Excessive mental strain, excessive physical 
development, acute illnesses and shock are more common causes of 
secondary amenorrhoea, but the incidence of these causes at the 
appropriate age may lead to primary amenorrhoea. 

Diagnosis and Treatment , — In all cases of primary amenorrhoea, 
consideration should first be given to possible systemic factors such 
as anaemia, diabetes and tuberculosis. Where the appearance of the 
patient suggests an endocrine factor, the basal metabolic rate and 
sugar tolerance should be estimated, and a skiagram of the base of the 
skull obtained. Should such extragenital factors be found, treatment 
should be carried out according to the lesion identified. 

Poor development of the secondary sex characteristics may indicate 
a primary ovarian deficiency with associated uterine hypoplasia. 
Normal appearance of the secondary sex characteristics suggests a 
failure of development of the Mullerian duct system alone. Where a 
determining cause has not been identified, the patient should be examined 
under anaesthesia so that the presence and degree of development of the 
vagina, uterus and ovaries may be detennined. The prognosis is very 
poor in cases of marked underdevelopment, and where development 
has been disturbed by extensive inflammatory lesions. Where the 
uterus is well developed and the ovaries are palpable, the prognosis 
is good, and best of all where, though there is no menstrual discharge, 
there is periodic molimen. 

In the days before the hormone control of the reproductive organs 
was appreciated, cases of slight genital hypoplasia were treated 
by attention to nutrition and exercise, and the administration of such 
medicines as iron and arsenic. Such treatment still forms a useful 
adjunct to the more specific types of treatment now available. 

Hormones may be used in the treatment of primary amenorrhoea, 
either to stimulate the ovary by gonadotropins and thus to procure 
development of the reproductive organs, or to provide by substitution 
the ovarian hormones as they occur normally in the menstrual cycle. 
By the administration of the gonadotropic hormone in the active 
form, recovered from the serum of pregnant mares, defective ovarian 
function may be stimulated to the complete development of Graafian 
follicles and ovulation, with the associated secretion of oestrone. For 
this purpose it is recommended that 400 international units of serai 
gonadotropin be injected intramuscularly daily during the first two 
weeks of an arbitrary cycle (should there be no suspicion of a suppressed 
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-cycle), followed by a further two weeks during which no treatment is 
given, and at the end of which a menstrual period may be anticipated. 
This system of treatment should be continued through three or four 
monthly cycles. 

By the administration of oestrone, the undersized uterus may be 
stimulated to further growth, and even to complete functional activity. 
It is recommended that 10,000 to 50,000 international benzoate units 
of oestradiol be injected twice weekly for five or six weeks. Within 
recent years the synthetically prepared oestrogens, and more especially 
stilbcDstrol, have largely displaced the ' biological” oestrogens in the 
clinical field, as they may be taken in tablet form by mouth and are 
far cheaper. During oestrogenic therapy, the associated hyperaemia 
of the endometrium may give rise to a sanguineous discharge from the 
uterus which may be mistaken by the patient for true menstrual dis- 
charge. Should the administration of oestrogen be suddenly stopped, 
there may be a discharge, not only of blood, but also of degenerated 
endometrium, which on histological examination shows no evidence of 
secretory activity. Those forms of hormone stimulation are only likely to 
be effective where the degree of hypoplasia or hypofunction is slight. 

Treatment by substitution also is only likely to be effective in 
cases of shght hypoplasia or hypofunction. (Estrone is administered 
throughout an arbitrary cycle of twenty-eight days in amounts 
corresponding to the variations in concentration of circulating oestrone 
during the normal menstrual cycle : in the latter part of this period, 
progesterone is administered to produce the secretory phase of the 
cycle. Five injections, each of 50,000 I.B.IT. of oestradiol, or daily oral 
doses of 1 mgm. of stilboestrol, should be distributed over the first 
twenty days of the cycle, and then for the next five days there should 
be a daily injection of 5 mgm. of progesterone. This course of treat- 
ment may give rise to a menstrual discharge either at the end of the 
first cycle, or after one or two such cycles. The administration of the 
ovarian hormones may be followed by the administration, about the 
middle of the cycle, of the gonadotropic hormone of the pituitary gland 
—1200 international units of gestyl (serai gonadotropin)— as a single 
intravenous dose. Those forms of hormone therapy are at present 
rather expensive, and as progesterone, the gonadotropins and the 
concentrated preparations of cestrone must be given by injection, 
the course of treatment may be exacting for the patient. 

The stimulation of the ovaries by minimal doses of X-rays has also 
been practised : the results here, too, have been uncertain owing to 
the difficulty of gauging the appropriate and safe d6se. 

Secondary Amenorrhoea. — This is the term applied to the condition 
where the menstrual function has stopped after having been completely 
established. The causes may be associated with lesions (1) in the 
reproductive organs themselves, (2) lesions in the endocrine system or 
(3) general diseases. 
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(1) Secondary Amenorrhcea dtje to Lesions in the Repro- 
ductive Organs. — (a) Ovaries, — ^Amenorrhoea follows the surgical 
removal of the ovaries ; the reported persistence of menstrual periods 
after such an operation is certainly due to the incomplete extirpation of 
ovarian tissue. The same result follows the employment of X-rays to 
produce sterility. Bilateral ovarian tumours to such an extent as to 
destroy all active tissue of the ovaries may lead to amenorrhoea, but 
ordinarily a cyst of ovary does not affect menstruation (p. 1017). 

(b) Uterus, — ^The surgical removal of the uterus results in amenor- 
rhoea. Where the cervix has been left, along with some ovarian tissue, 
there may be a slight periodic discharge of menstrual fluid arising 
from the upper portion of the uterine remnant. 

In the type of secondary amenorrhcea associated with super- 
involution of the uterus, and formerly ascribed to puerj)eral sepsis, 
it has been found that the essential lesion is a partial necrosis of the 
anterior lobe of the pituitary gland (p. 661). The whole clinical picture 
is that of Simmonds’ disease. This condition has been successfully 
treated by hormone therapy as described for primary amenorrhcea. 

(c) Acquired Atresia of the Cervix or Vagina. — Such atresia may 
result from trauma occurring during parturition. Operations for the 
repair or the amputation of the cervix may be followed by cicatrisation, 
and lead to a similar result. The uterine discharge is unable to escape, 
and accumulates to form the condition of secondary hsematometra ; 
the menstrual fluid may be dammed back in the tubes to form 
hsematosalpinx, or pass through to collect in the pouch of Douglas. 
This condition requires treatment by surgical means. 

(2) Secondary Amenorrhcea due to Endocrine Lesions. — 
(a) Thyroid Lesions. — Amenorrhcea may occur as part of the clinical 
picture of myxcedema : the investigation of a large number of such 
cases has shown that amenorrhcea occurs in patients near the meno- 
pausal age, but that in younger women menorrhagia is more common. 
While the early stages of exophthalmic goitre are usually associated 
with menorrhagia, the further development of the disease produces 
degenerative changes in the uterus and amenorrhcea. Here the 
menstrual function improves along with the patient's general condition 
following the administration of thyroid extract. 

(b) Pituitary Lesions. — Lesions which lead to a diminution of the 
secretion of the anterior lobe of the pituitary gland cause amenorrhcea. 
This has been found in a case where a fracture running through the 
sella turcica caused damage to the pituitary gland. More typical is 
the association of amenorrhcea with dystrophia adiposo-genitalis (p. 62) : 
the patients show the characteristic obesity in shoulders, busts, abdomen, 
buttocks and hips, with occasionally masculine distribution of hair. 
Pituitary infantilism (p. 62) causes primary amenorrhcea. Acromegaly 
in its advanced stages is associated with amenorrhcea and sterility. 
Cushing has described the association of amenorrhcea with small 
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basophil adenomata of the pituitary gland. The patient shows plethora 
with an excess of subcutaneous fat in the face, neck and trunk : there 
is also hypertrichosis and hypertension. The association of puerperal 
necrosis of the gland with superinvolution has just been described 
with uterine causes of secondary amenorrhoea. 

(c) Suprarenal Lesions, — Addison’s disease produces amenorrhoea. 
Hypemephromata lead to masculinity with atrophy of the uterus, 
ovaries and mammary glands. 

Where the endocrine lesion is due to tumour formation the removal 
of the tumour may restore menstrual function, provided that degenera- 
tive changes in the reproductive organs have not gone too far. Other- 
wise little can be done for these conditions. 

. (3) Secondary Amenorrhcea due to General Causes. — Psychic 
Factors , — Amenorrhoea may follow sudden shock, such as the receipt 
of the news of the death of a near relative. Most of the grosser forms 
of mental disturbance, especially of the depressive type, are associated 
with amenorrhoea ; the return of the periods in those women is regarded 
by alienists as one of the most important indications of the patient’s 
progress towards recovery. 

The dread of pregnancy in unmarried women who have incurred 
such a risk may bo followed by a temporary amenorrhoea. The desire 
to bear a child, when it leads to the condition of psewlocyesis, is 
associated with a psychic amenorrhoea (p. 163). 

There is a type of case which it is very hard to classify, and which 
may be included here. The most usual story is that the patient caught 
a chill, had her clothing soaked with rain, or went sea-bathing during 
a menstrual period, and that menstruation has not returned since. 
So little cause can be found locally in such conditions that there seems 
to be good reason for including them among the psychic types. 

(b) Anamiia . — Anaemia is a common cause of amenorrhoea in yoimg 
women. Pernicious anaemia may be associated with menorrhagia, 
but in its later phases leads to amenorrhoea. 

(c) Tuberculosis . — One of the earliest incidents in a case of pulmonary 
tuberculosis may be the occurrence of amenorrhoea, and this condition 
persists, as a rule, throughout the course of the disease. The important 
part which the deposition of calcium plays in tuberculous lesions has 
been given as the reason for the early menstrual disturbance. 

(d) Specific Fevers and other Debilitating Diseases . — ^The onset of any 
of the acute specific fevers usually produces amenorrhoea. Exceptional 
among such fevers is influenza, the onset of which may bo associated 
with a period, premature in incidence or excessive in amount. In 
other debilitating conditions, such as the terminal phases of cardiac 
disease, renal disease, cancer cachexia and diabetes, the menstrual 
periods seldom persist. Simple inanition produces the same result : 
amenorrhoea is usual in cases of anorexia nervosa. 

(e) Chronic Poisoning , — Continued indulgence in morphia or cocaine 
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sooner or later causes amenorrhoea. Chronic lead poisoning, now 
seldom met with, produces a similar result. Prolonged indulgence in 
alcohol is said to have the same effect ; but this development is seldom 
seen. 

(f) Other Carnes ~ ^Change of occupation, of environment and 
overstudy may cause amenorrhoea. All these conditions operate in 
the case of young women who come from the country to cities to 
attend college, or go into business or domestic service. Any one 
of these causes, however, may give rise to this condition. General 
metabolic derangement is the cause in women who, leading an idle life, 
with over-indulgence in food and other luxuries, suffer from amenorrhoea 
and sterility. 

Treatment , — The j)8ychic^ type is a fairly difficult one to treat, in- 
cluding even the tyj^ where amenorrhoea follows a “ chill ” acquired 
during a period. Tonics and abdominal massage should be commenced 
as early as possible, because the abeyance of menstruation is attended 
by atrophic changes in the uterine musculature. Hormone treatment 
of the type described for primary amenorrhoea may prove helpful in 
such cases (p. 778) and the response to suc^h treatment is usually better 
than in the primary type. The anaemic types require treatment for 
the blood condition present. The effective treatment of pulmonary 
tuberculosis or specific fevers will restore the periods ; in advanced 
cardiac and renal cases amenorrhoea is of little importance. 

Unsuitable environment and occupations should be changed ; the 
metabolic type often responds to regulated diet and exercise. Little 
advantage may be expected from the use of the emmenagogues whi(^h 
are so freely advertised : at best, they act as simple tonics by im- 
proving the anaemia which is so frequently an associated condition ; 
at worst, they arc thinly veiled abortifacients. 


ANOMALOUS UTERINE HAEMORRHAGES 
(a) Of Local Origin 

At the outset it is important to remember that women sometimes 
complain of bleeding from the vagina when in reality the blood loss 
arises from haemorrhoids or from a superficial source in the vulva, 
such as a urethral caruncle. Further, a vaginal ha^morrliage may not 
be uterine in origin but originate in the vaginal walls from such 
conditions as tumour growth and ulcerations caused by pessaries. 

Abnormal uterine haemorrhage may occur as (1) haemorrhage before 
puberty and the normal onset of menstruation, (2) excessive or irregular 
haemorrhage during the reproductive life, or (3) haemorrhage after the 
menopause. 

(1) Hsemorrhage before and at Puberty. — Bleeding from uterus is 
comparatively rare in infancy and childhood. At birth, or immediately 
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after births a fairly free and fresh bleeding may occur from the uterus 
and last for a day or two. It would seem certain that such bleeding 
has its origin in a hormonal cause. It is associated with proliferative 
activity of the endometrium of the infantile uterus of an oestrogenic 
nature, probably due to the maternal hormones which have passed 
over into the foetal circulation before birth. The bleeding is to be 
regarded as an arrest bleeding ” following a break-down of the endo- 
metrium with the drop in blood oestrin after birth. Such neonatal 
bleeding is rarely of clinical significance, and subsides spontaneously 
within a short period. A similar cause probably underlies the engorge- 
ment of the breasts with milk, which occasionally occurs in the infant 
after birth ; either sex may be affected, although it is rather more 
common in female infants. 

Menstrvjation may, in rare cases, commence at an abnormally early 
period, even as early as the third year. A case has been recorded of 
such precocious menstruation beginning between the second and third 
year in a child who gave birth to a baby at the age of nine. 

Uterine bleeding of a more pronouncedly pathological nature 
may occur in the case of mucous polypi or malignant growths of the 
uterus or ovaries. A very grave and, fortunately, very rare cause of 
vaginal bleeding in early life consists of multiple polypoidal growths 
from the vaginal cervix and vaginal wall. We have seen one such 
fatal case in a child of three, in which the cavity of the vagina at the 
first examination was found to be greatly distended by a mass of such 
polypi. The polypi were soft and slimy, and microscopically consisted 
almost entirely of markedly myxomatous tissue enclosed by a shell 
of squamous epithelium (vide p. 983 ). 

Menorrhagia of Puberty or Adolescence. — This is a special clinical 
type occasionally encountered, in which the onset of menstruation is 
associated with profuse blood loss. This menorrhagia may attend the 
first menstrual period or it may occur after one or more normal periods 
have been passed. It may be very severe and even alarming. On 
occasions it may continue for several weeks, and the profuse loss 
may punctuate several periods before the normal rhythm is properly 
established. 

In such cases there i.s usually no gross pathology, and we are driven 
to postulate ovarian and other endocrinal disharmony as the cause — 
in some individuals a little time may elapse before perfect harmony 
of function is established. 

The condition should be treated on lines similar to those indicated 
later in this chapter when other menorrhageal disturbances of endocrinal 
origin are discussed. In some instances the bleeding is so severe that 
vaginal plugging is necessary ; this must be done tightly and to do 
this an anesthetic may have to be administered. Blood transfusion 
may sometimes be indicated. 

It sliould never be forgotten that uterine bleeding before puberty 
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may arise in association with pregnancy* It is well known that 
ovulation and impregnation can take place in a girl before the onset 
of menstruation, and the presence of vaginal bleeding may connote 
in such a patient the occurrence of abortion or antepartum haemorrhage. 

(2) Excessive and Irregular Uterine Hsemorrhage during Repro- 
ductive Lile.— Under this heading fall the great bulk of the cases of 
abnormal uterine bleeding. Clinically we may divide such abnormal 
uterine bleeding into : — 

(a) Menorrhagia, where there is an excessive loss at the menstrual 
period with or without a prolongation of the duration of the period 
itself. 

(b) Epimenorrhoea, or polymenorrhosa, where the periods occur too fre- 
quently. Thus, instead of occurring every four weeks, they may assume 
a more or less regular rhythm of two or three weeks. In such instances 
there is frequently menorrhagia in addition to the increased frequency. 

(c) Metrorrhagia, where the bleeding occurs between the menstrual 
period or takes the form of a continued bleeding extending beyond the 
normal interval. 

Abnormal uterine bleeding may arise from local conditions in the 
uterus and ovaries or from general systemic or endocrine states. 

Loml Causes. — The most common cause of abnormal bleeding during 
reproductive life is found in the conditions incidental to pregnancy. 
This question has been discussed fully in previous sections of this 
work, and it need not be considered in any detail here. It should be 
remembered that long-continued irregular bleeding may occasionally 
arise from placental fragments retained in the uterus subsequent to 
abortion or labour. So, in ectopic pregnancy, uterine bleeding is 
typically found at the stage when the disintegration caused in the 
tubal wall is leading to damage or death of the ectopic ovum ; the 
bleeding in such cases arises from the uterine decidua (p. 350). 

Amongst the common local causes of excessive and irregular 
haemorrhage, which are of a more purely gynaecological nature, we 
have uterine tumours (fibromyoma, adenomyoma, mucous polypus, 
carcinoma, sarcoma, and chorionepithelioma), conditions causing pelvic 
congestion, such as acute and chronic salpingitis, cervicitis, cellulitis, 
and sexual excitement, especially about the time of marriage. In- 
fective conditions of the endometrium (acute and chronic endometritis) 
and musculature of the uterus (metritis) may result in uterine bleeding, 
and, formerly, these conditions were believed to constitute common 
setiological factors. Whilst they cannot be altogether excluded, there 
is reason for the belief that they are probably operative only com- 
paratively rarely (see p. 787). Ovarian tumours may be associated 
with abnormal uterine bleeding. Thus acute strangulation of such 
a neoplasm after torsion of the pedicle may occasionally be accom- 
panied by this symptom. Menorrhagia and metrorrhagia may likewise 
be a symptom in cases of malignant growths of the ovary. The rare 
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granulosa cell tumour of the ovary is characteristically associated 
with irregular and excessive uterine bleeding. Non-malignant ovarian 
tumours do not commonly cause alterations in the menstrual type. 
Where, however, the new growth involves both ovaries and results 
in a destruction of the endocrinal elements, amenorrhosa may occur. 

The 'pathology, clinical features, differential diagnosis and treatmevA 
of the above states are discussed under the appropriate headings. 

General Systemic Disease, — Irregular and excessive uterine bleeding 
frequently occurs in association with systemic disease and, sometimes, 
as in such conditions as pernicious anaemia, purpura, leukaemia, hyper- 
tension and chronic nephritis, there is good reason for considering the 
abnormal uterine bleeding as a symptom of the general state. At the 
same time the bleeding may in such cases arise as the result of a 
secondary disturbance of the endocrine factors that control menstruation 
(anterior pituitary, ovary). 

(3) Postmenopausal Hsemorrhage. — Uterine bleeding subsequent to 
the menopause is always to be regarded as a grave symptom in view of 
the fact that in a high proportion of cases it denotes a malignant growth. 
In a consecutive series of 155 hospital cases recently analysed by one of 
the authors, malignancy was present in 68 — i,e, 44 per cent, of the total. 

The most common individual cause of postmenopausal bleeding is 
carcinoma oj the cervix ; this constitutes the cause in from 20 to 
30 per cent, of all cases. It may be found even in women in extreme 
old age. Carcinoma of the body has its chief incidence after the 
menopaxise, although, compared with cervical malignancy, it is 
relatively uncommon, comprising about 8 to 10 per cent, of the total. 
Cervical cancer is rare in nulliparse, whilst corporeal cancer is about 
equally common in parous and nulliparous women. Other malignant 
conditions — each relatively rare — which may induce postmenopausal 
bleeding, are malignant ovarian neoplasms, carcinoma of vagina^ or 
vulva, and sarcoma in any part of the genital tract. 

In over 50 per cent, of cases postmenopausal bleeding is dependent 
upon benign factors. Amongst the most common causes are mucous 
polypus of the uterus (that growing from the cervical mucosa being 
more common than that from the corporeal mucosa) and submucous 
fibromyomatoUrS growths. In a considerable proportion of cases (about 
15 per cent.) curettage fails to reveal any of the above pathological 
conditions. There may be nothing revealed except some endometrial 
thickening, when microscopic examination suggests the condition to 
be dependent upon ovarian dyscrasia. In such cases there is some- 
times incontrovertible evidence of a kind of ovatian “rejuvenescence.'’ 
In still other cases nothing abnormal is discovered in the uterus, 
and in not a few it may be impossible, even by deep curettage, to 
obtain anything more than shreds of mucous membrane. Nevertheless 
curettage commonly results in an arrest of the bleeding. 

In a considerable number of instances the bleeding is associated 
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with genital proUipae, and is derived from rupture of small vessels on 
the congested or ulcerated surface mucosa of the prolapsed vagina or 
cervix ; ulcerated areas are often present, due to irritation of clothing 
or pessaries. In such cases the bleeding is usually slight, consisting 
of the occasional escape of “ spots " of blood or a blood-stained 
leucorrhoea. 

Included amongst the ^ess common causes of a non-malignant 
character which produce postmenopausal haemorrhage, we have to 
note chronic cervicitis, urethral caruncle, senile endometritis, and simple 
ovarian neoplasms. The rare class of ovarian neoplasm, termed 
granulosa-cell tumour, tends to develop in later life, and it is typically 
accompanied by postmenopausal bleeding (p. 1010). 

The accompanying table, based upon an analysis of 937 cases by 
Fahmy, shows the percentage frequency of the various causal 
agencies : — 


Order of Frequency of Various Causes of 
Postmenopausal Hjemorrhage ^ 


1 2. ? Ovarian dvHfuiiotion, diagiioHis doiil>tlijl 

141 

15 O') 

1 .*U PolypiiH : Mucous and fibro-adcnomatcnis 

114 

1217 

' 4. Carcinoma of corpus uti-ri 

93 

9-82 

1 5. Prolapse : Genital (with or wilhout friction 


' 

ulceration) ... 

86 

917 

6. Fibromyoma and fibroid polvpii*? : rtcriin* 

64 

6-83 

7. Cervicitis and vaginitis .... 

40 

4-27 

8. Ovarian neoplasm : Malignant . 

32 

3-52 

9. Caruncle of urethra 

27 

2-88 

1 10. »Senilo endometritis . . 

20 

213 

Ovarian neoplasm : Benign 

20 

213 

' 11. Carcinoma of vagina 

12 

' 1-28 

\’aginal ulceration duo to pc^ssary 

12 

1 -28 

12. Carcinoma of vulva (labium) 

10 

1 07 

13. Sarcoma of uterus, corpus, libioid and 



i retroperitoneal ..... 

8 

0-85 

14. Carcinoma of clitoris .... 

.3 

0-32 

If). Canunoma of urethra 

2 

0-21 

Prolapse of urethra . ... i 

2 

j 0-21 

Tuberculous endometritis . ; . 1 

1 2 

1 0-21 

Myxofioroma of vagina .... 

2 

1 0-21 

Hyperpiesis (constitutional ' c.g. cirrliosis of 



liver) ....... 

2 

i 0-21 

I 16. Sarcoma in cervical stump 

1 

Oil 

Carcinoma of peritoneum (secondary to 



breast tumour) ..... 

1 

1 011 

Malignant papilloma of bladder 

1 

on 

Tuberculous granuloma of urethra 

1 

on 

i 

1 

937 

9908 

^ Fahmy, E. C., Jovrn. OUnt. and Gyn., Bril. 

tjinj). (1933), 

40, 506. 


Benign 

MahVmaiit 


533 ; 50-88 per cent. 
404 : 43-12 per cent. 


1. Carcinoma of citvix utori 


Xiimbcr ,, , 

ofC^asos. '’'■••‘■“■“•V-'- 


241 


2r)-72 
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Differential Diagnosis. — ^For a discussion of this question the reader 
is referred to the chapters dealing with the varpng. conditions 
mentioned above. Here, however, it is important again to emphasise 
the fact that in every case postmenopausal bleeding should be regarded 
as arising from a malignant condition until this has been excluded by a 
complete examination. Where the possible vulvar and vaginal conditions 
are excluded the cervix should be investigated, and where there is no 
polypus present and cervical carcinoma can be eliminated the uterus 
should be curetted so that material can be obtained for microscopic 
examination. 

Treatment. — This is discussed under the relevant diseases. 

(b) Due to Endocrinal Dyscrasias 

Menorrhagia of adolescence has been already referred to (p. 783). 
Here we discuss the large group of cases of bleeding uteri, which formerly 
were unsatisfactorily grouped under such headings as chronic glandular 
endometritis, subinvolution, chronic metritis, and fibrosis uteri, which 
arc now recognised to be an expression of disorders affecting the 
hormonal control of the uterus. 

We are still largely ignorant of the ultimate causes of these 
disorders, and the differing groups have not yet been defined on an 
accurate endocrinal basis. Until we are in possession of a knowledge 
of the endocrinal glands j)rimarily at fault in the varying clinical 
conditions and of the manner in which their hormonal activities 
deviate from the normal, our descriptions of aetiology must be largely 
tentative, and our efforts at treatment must be either empirical or 
symptomatic or both. 

The first fact to be noticed is that, in a large group of cases of 
excessive or irregular uterine bleeding, pronounced and characteristic 
changes can be discovered in the ovaries on those occasions when, 
for example, after hysterectomy or other abdominal operations, these 
are available for study. The ovarian changes so found consist for the 
most part of alterations that connote a distortion of the ordinary 
cycle of ovulation and luteinisation. In many instances there is 
evidence that this distortion is due to local ovarian disease, as, for 
example, when chronic pelvic inflammation results in the ovary being 
strangled in adhesions that prevent the normal rupture of the follicles, 
and that lead to their undergoing atresia and cystic distension. In 
many other instances there is no evidence of such local disease, and 
it is presumed that the disturbance of the follicular rhythm springs 
from some alteration in the anterior pituitary control. 

The next fact to be emphasised is that it is now recognised that 
the changes, which are characteristically found in the uterus in such 
cases, and which are commonly in the nature of an active proliferation 
of the mucous membrane and often, also, of the muscular wall, are 
secondary to the changes present in the ovary. 
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There are two main groups of ovarian disorder that so far have 
been identified in such cases, and these can be separated from one 
another in regard to their secondary uterine pathology and their 
symptomatology. In the first group — metropathia hoemorrhagica 
(Schroeder) — there is an arrest of ovulation with the production of 
one or more cystic follicles in the ovary and an absence or a limitation 
of corpus luteum formation. In the second group the corpora lutea 
form, hut not infrequently the ovarian tissue round the follicles is 
abnormally congested. We shall describe these two groups separately. 

Metropathia Heemorrhagica (see Fig. 320). — The ovarian changes 
in this condition, as we have seen, consist of a cytosis of atretic follicles 
with a corresponding absence or defective formation of corpora lutea. 
T^he uterine changes are believed to be due to an excessive or continued 
stimulation by the oestrin elaborated by the follicles in the absence 
of the co-ordinating effect of the progestin of the corpus luteum. The 
endometrium undergoes a diffuse thickening. The glands are hyper- 
plastic, the nuclei are centrally or irregularly disposed in the cells and 
mitotic figures are present. The glands are irregular in shape and 
may become cystically dilated. On section the histological picture is 
then suggestive of ‘‘ Swiss cheese.'' The cystic glands may be so large 
as to be visible to the naked eye. There is no premenstrual change in 
the glands because of the absence of progestin. The stroma is increased 
in amount, it is congested, and scattered necrosis is present. The 
muscular wall frequently undergoes thickening from true myohyper- 
plasia. The general features of the pathology are well represented in 
Figs. 320, 321. 

The (Etiology of the ovarian changes have not been fully determined. 
In a considerable number of cases the women exhibit evidence of 
general systemic disease, for example, chronic cardiac or renal disorder, 
hypertension, chronic gastro-intestinal trouble, etc. Again, it may 
be that the gynaecological condition owes its origin to a pituitary- 
ovarian dyscrasia provoked by this systemic disease, or possibly 
independent of it. On these questions further investigation is required. 

Clinical Features. — Metropathia haemorrhagica is found at any 
phase of reproductive life. The excessive bleeding of puberty (p. 783) 
comes into this category as a comparatively rare manifestation of the 
condition in early years. The great bulk of the cases are found in later 
years, the chief incidence being between the ages of thirty -five and 
forty -five. The characteristic symptom is metrorrhigia, namely, a 
continued bleeding unconnected with menstruation and associated 
usually with a disturbance of the usual menstrual rhythm. It is 
interesting to note that before the onset of the bleeding there frequently 
is a short period of amenorrhoea, lasting for six weeks or two months. 
Sometimes the menstrual rhythm is not disturbed and the condition 
reveals itself as a lengthened and excessive flow or menorrhagia. The 
bleeding is not usually at any time severe ; it is rather of the nature of 
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a somewhat excessive or long-continued period. Where the bleeding 
persists over a long interval of time anmmia may be marked. Pain 
is not commonly a prominent feature, although not infrequently the 



Fm. :J20. — Uterus and Appendages in case of Metropathia Hemorrhagica. 

Note (1) myohyperplasia of uterine wall; (2) thickening and polypoidal formation in mncoea; <3) 
follicular cyst in one ovary ; (4) atrophic ovary on other side. There is an absence of luteal tlmue. 


patients complain of a sense of fullness and discomfort in the lower 
abdomen. 

Diagnosis.- This is usually easy and is based on the history of 
irregular or excessive vaginal 
bleeding in the absence of 
any pelvic pathology, except 
some uniform uterine enlarge- 
ment. The uterus may be so 
large as to suggest fibro- 
rayoma. On some oticasions 
the ovary, enlarged by the 
follicular (\yst, c^an be felt 
bi manually. At puberty the 
clinical features are alone 
conclusive evidoiKje, but in 
later years, especially towards 
the menopause, when the 
condition is more prone to 
develop, there are other com- 
peting causes of irregular 
uterine bleeding which de- 
mand exclusion. The chief 
difficulty is usually in dis- 
tinguishing the metropathic uterus from a uterus enlarged uniformly 
with a small fibroid. Carcinoma is a frequent source of irregular 
bleeding in later years, but in metropathia there is no fetid discharge, 
and examination reveals no evidence of the induration and friability 



Fiu. 32J. 


Endometrium from ease of Excessive and 
Irregular Uterine Hsemorrhage due to Ovarian Dys- 
function (Metropathia Haemorrhagica). 

Note the great irregularity in the glands, many of which 
are cystic. On the left side there Is a necrotic patch. 
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characterising cervical cancer, whilst corporeal cancer is extremely 
rare until after the menopause. In a woman over forty it is sometimes 
difficult to determine whether the irregular bleeding should not be 
regarded as denoting an impending menopause^ especially if there has 
been a previous history of one or two months’ amenorrhoea. Finally, 
the bleeding of metropathia following on a period of amenorrhoea may 
suggest abortion. In all cases the final diagnosis rests on curettage 
and the microscopic examination of the material removed ; as we 
shall see, this may result in a cure of the symptoms. 

Treatment. — ^This consists, in the first place, in curettage which, 
besides enabling a definite diagnosis to be made, may occasionally 
(in 15 to 20 per cent, of the cases) be followed by relief of the symptoms. 
In some instances the ovary containing the palpably enlarged cystic 
follicle may be pressed down into the pouch of Douglas and the cyst 
evacuated by syringe through the posterior fornix. Should the bleeding 
recur, as it commonly does, endocrine therapy should be instituted. 
This aims at stimulation of the ovary with a gonadotropic extract 
for the purpose of inducing ovulation and corpus luteum formation. 
The pituitary-like hormone from pregnant urine (prolan) given hypo- 
dermically every second day over a period of two or three weeks has 
been strongly recommended by some gynaecologists, but in our hands 
it has been very uncertain in its action. It would, indeed, seem to 
be clear that this “particular” hormone has little or no stimulating 
effect on the human ovary. Better results have been obtained with 
the gonadotroi)ic hormone obtained from the serum of pregnant 
mares and recently placed uf)on the market. Davis and Koff^ 
have shown that in adequate dosage this can effect ovulation in the 
human ovary. It should be given by intramuscular injection for five 
days in a daily dose of 500 units. Repeated during two or three- 
monthly intervals it may re-establish the normal rhythm. At the 
time of writing, the treatment of dysfunctional bleeding with such 
gonadotropic extracts is still, however, in a tentative stage and no 
definite pronouncement regarding its value can be made. As an 
alternative to (or in conjunction with) gonadotropic therapy, pro- 
gesterone may be employed. It should be given for three or four days 
in doses of 5 mgm. 

Where relief is not obtained by any of the above procedures it may 
be necessary to adopt more drastic measures. For this purpose the 
production of an artificial menopause by X-rays or radium is now 
largely employed. It has been found that low-dosage irradiation 
of the ovaries with X-rays may produce a temporary arrest of 
menstruation for periods varying from three to twelve months, and 
that, thereafter, the normal rhythm may be recovered. This procedure 
is especially worthy of consideration in young women before hyster- 
ectomy is contemplated. The method is, however, attended with the 
^ Davis, M. E., and Koff, A, K., Amer. Journ. Obat. arid Qyn. (1038), 36, 183. 
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risk, which should be represented to the patient, that it may end in 
permanent amenorrhoea and sterilisation. Further, it has been stated 
that radiation of the ovaries may cause damage of the ova with the 
creation of maldevelopmental defects in the foetus in the event of a 
pregnancy supervening. There would, however, seem to be a tendency 
to discount the fear of such damage to the germ-plasma, and Murphy 
collected 600 cases with no evidence of subsequent foetal abnormalities. 
Waddington has pointed out that the damage to the genes produced 
by radiation is generally recessive, and that congenital foetal abnormality 
would occur only in the unlikely event of the marriage of two similarly 
affected individuals. 

The intrauterine application of radium is also largely used for the 
production of an artificial menopause. Unless given in a dosage of 
at least 2,000 mgm. hours a permanent result cannot be guaranteed ; 
a practice favoured by many is to introduce a cylinder containing 
50 mgm. for forty-eight hours — i,e. giving 2400 mgm. hours {vide p. 926), 

It should be remembered that in many instances, even where the 
immediate factors are endocrinal in nature, the primary cause of the 
irregular and excessive bleeding of functional origin may be more 
systemic than gynaecological. For this reason the general .medical 
state of all such patients must be carefully investigated and treatment 
directed to any morbid condition discovered. 

The success attendant on the conservative measures outlined in 
the preceding paragraphs has tended more and more to displace 
hysterectomy, and this is now reserved for cases in which general 
medical and endocrinal methods fail and where X-rays or radium is 
not available. 

Excessive Bleeding from Other Kinds of Endocrinal Disorder. — The 

conditions gathered under metropathia hcemorrhagica conform to a 
group which is defined alike in its pathology and its symptomatology. 
In this place we have to review a large series in which the pathological 
basis for the bleeding is still wholly undetermined or only imperfectly 
understood. In this group the bleeding is of the nature of menorrhagia ; 
that is, it punctuat/es periods which are more or less regular in their 
rhythm. It has been assumed that this excess is dependent upon an 
excessive hormonal secretion by the ovary. Certainly in some it is 
due to hyperthyroidism (p. 64). In many cases the rhythm is shortened, 
and instead of the former monthly interval the periods recur at a 
more or less regular rhythm of two or three weeks — polymenorrhcea 
or epimenorrhoea. In the ovary there is a corresponding speeding up 
of ovulation, so that in this sense we have her^ an increased activity 
of the ovary, probably due to some primary alteration in the anterior 
pituitary lobe. In the uterus there is usually a hyperplastic change in 
the endometrium, with an increase in the number and size of the glands 
and often a greater irregularity in their outlines. The stroma is usually 
increased in amount and typically exhibits marked congestion and 
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often free extravasation of blood* The muscular waU is frequently 
increased in thickness. 

The ultimate cause of the endocrinal disturbance is at present 
unknown in this group, which embraces the bulk of the cases of 
excessive uterine bleeding of dysfunctional origin. The age, incidence, 
as in the former group, proves that the disease is more prone to 
develop in women after the age of thirty-five, and more especially in 
women nearing the menopause, although it is frequently met with at 
earlier years. Child-bearing plays a prominent part, as in a high 
proportion the symptoms date from the birth of the last child. It 
is elsewhere pointed out (p. 911) that chronic pelvic infection, 
especially cervicitis, is of great causal significance — menorrhagia and 
epimenorrhoea are common in women suffering from chronic cervicitis, 
and treatment directed to this alone frequently relieves the bleeding. 

Differential Diagnosis. — ^This involves the distinguishing of 
endocrinal menorrhagia from those other conditions that cause men- 
strual excess. In women over the age of thirty, fibromyomata of the 
uterus constitute the chief difficulty. Chronic salpingo-oOphoritis, 
from the pelvic congestion it creates, is often attended with menstrual 
increase. It is sometimes maintained, however, that the menorrhagia 
of fibroids and chronic tubal infection springs, as does the menorrhagia 
of cervicitis, from endocrinal disturbances. 

Treatment. — This consists, in the first place, of curettage, and this 
may relieve the symptoms. An associated cervicitis is treated at the 
same time (p, 913). Progesterone (5 mgm. daily for four or five days) 
may arrest the bleeding. In severe and intractable cases the induction 
of an artificial inen()])ause by means of radium or X-rays is indicated. 
Hysterectomy is seldom necessary. 

LEUCORRHtEA 

In the reproductive canal there are three principal secreting sur- 
faces, the products of activity of which in perfect health are just suffi- 
cient to lubricate the surfaces, but which, under other conditions, may 
become so altered as to give rise to a copious discharge of fluid from 
the vaginal orifice. The characters of the mucous membranes of these 
canals, vaginal, endocervical and uterine, have been described 
(pp. 13, 17, 20). The vagmal sedretion takes the form of a watery 
transudate, which moistens the shed epithelial cells and produces a 
white curd. The mucous membrane, including the shed epithelial cells, 
has a very high glycogen content. The deposit of glycogen in the 
epithelium is closely associated with the action of ovarian hormones 
(p. 48). There is little glycogen before puberty, after the menopause, 
and also in cases in which the ovaries have been removed, or their 
secretory activity destroyed by radiation therapy or by disease. The 
healthy vagina during reproductive life contains large numbers of 
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Doderlein's bacillus (p. 642). Its presence and activity apj)ear to be 
dependent on the presence of glycogen in the mucous membrane, but 
it is difficult to determine whether the acid reaction of the. normal 
vaginal secretion is entirely due to the products of activity of the 
bacillus, or to the presence of some enzyme in the tissues, which breaks 
down the glycogen to lactic acid. The reaction of the secretion of the 
healthy vagina is highly acid, the hydrogen-ion concentration ranging 
from 4 to 5. The reduction of this acidity, for example, by the alkaline 
menstrual discharge, may allow exacerbations of activity of organisms 
which have been inhibited by the acid secretion. 

The cervical glands produce a clear mucus which is alkaline in 
reaction : hypersecretion of those glands, resulting from bacterial or 
other form of irritation, may produce large amounts of mucus which, 
on reaching the acid vagina, becomes coagulated and opaque. These 
compound racemose glands offer a very favourable nidus for organisms, 
and it is here that chronic puerperal and gonorrhoeal infections remain 
most obstinate. 

Unfortunately the glandular epithelium of the cervical canal has 
a tendency to spread beyond the line of the external os, and to form 
patchy secreting areas on the vaginal surface of the cervix — viz., cervical 
adenoma or cervical erosion (p. 907). 

The glands of the corporeal endometrium, produce a serous, albuminous 
fluid, non-mucoid in character. Except in gross infection of the 
endometrium itself, or of neoplasms arising from that surface, it is 
unlikely that the secretion of the glands of the body of the uterus add 
much to the discharge escaping from the vagina. 

The term leucorrhoea should include only those conditions in which 
there is merely an excessive amount of the normal whitish secretion, 
referred to by patients as ' whites.” However, it has come to be 
applied rather loosely to practically all forms of vaginal discharge, 
other than haemorrhagic or frankly purulent. The discharge is usually 
intermittent, occurring in greatest amount just before and just after 
each menstrual period : it may cause much irritation of the external 
genitalia and the surrounding skin, amounting to an actual pruritus 
vulvas especially in patients with a very sensitive skin (p. 888). Con- 
sideration of the varied sources of the secretion escaping from the 
vagina indicates how easily the discharge may be altered in character 
and amount by local irritation (mechanical, traumatic or infective), 
by neoplasms, or even by general conditions of health. 

etiology. — Mechanical and Reflex Causes. — Congestion due to 
pregnancy, large pelvic tumours arising from the uterus or ovaries, 
chronic pelvic cellulitis or obstinate constipation may cause an increased 
flow. The vaginal surfaces during pregnancy are bathed by a cream- 
like secretion which may escape as a discharge. Under the microscope it 
is seen to contain numerous epithelial “squames.” This leucorrhoea 
of pregnancy ” is a normal phenomenon and is an expression of the 
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increased oestrogenic activation of the vaginal mucosa. Mechanical 
irritation may result from pessaries, introduced in gynaecological 
treatment or employed for contraceptive purposes : a forgotten 
tampon or swab may account for most profuse discharge. The 
soft rubber ring pessary formerly so much employed in the treat- 
ment of prolapse of the vaginal walls in elderly women, is specially 
liable to cause profuse discharge. Frequent douching with antiseptics 
in improper dilution and certain medicated pessaries employed in 
contraception may cause considerable irritation to the vaginal mucous 
membrane. Erotic stimulation, sometimes merely from suggestion, 
but more commonly associated with excessive sexual intercourse or 
with masturbation, may be the cause. Reference may be made here to 
a form of infective vaginitis (non-gonococcal) acquired during inter- 
course from infected secretion retained behind a tight male prepuce. 

Virginal and Seriile Conditions. — Before passing to the traumatic 
and infective causes and those associated with neoplasms, we may 
consider some conditions which we have to deal with especially in 
virgins, though these conditions may be factors in other cases. General 
debility is frequently associated with excessive vaginal discharge : 
the debility factor is important in cases of tuberculosis, anaemia, etc. 
The cervical adenomata or erosions referred to below are common in 
such patients, and add an extra secreting surface. 

In cases which prove resistant to thorough local treatment and to 
general tonic and hygienic measures, the j)er8isting dis(jharge appears 
to be associated with disturbed (yt)arian funciion, and with a diminution 
in the glycogen content of the vaginal mucosa (p. 48). In such 
cases the bacterial content of the vagina becomes altered — Doderlein’s 
bacillus is no longer the prevailing organism, and the reaction of the 
secretion tends to become less acid. While this group of cases might 
be included with the infective tyj)e, it differs from the others in that 
the bacterial activity here is endogenous because of the lowered pW. 

In a similar category may be included elderly women with excessive, 
frequently offensive, vaginal discharge : the senile changes in the 
vagina are associated with the disai)pearance of glycogen from the 
mucous membrane, and the supercession of Doderlein’s bacillus by 
other organisms, in debilitated women of this type, particularly in 
those who have been condemned to, wear pessaries, the bacterial activity 
and resulting ulceration may lead even to a blood-stained discharge. 

Traumatic Lesions. — Traumatic lesions arc important factors in 
parous women, though in nulliparae the cervix may have been 
damaged during a gynaecological operation by the grip of a vulsellum 
forceps or by overstretching with metal dilators. Plastic operations 
on the cervix for the cure of dysmenorrhoea or sterility are much less 
frequently performed than they were a few years ago, but a cervix 
which had been operated on in such a way might later show the con- 
ditions to be described in the x>arous cervix. Laceration of the cervix 
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occurs not only in instrumental but also in spontaneous labours. The 
endocervical mucous membrane becomes exposed to the stimulation 
of the bacterial content of the vagina, and secretes very freely. This 
glandular epithelium tends to spread along the surface of even healed 
scars. When the cervix becomes hypertrophied as a sequel to such 
trauma, the secretion becomes even more profuse : such cases are 
frequently associated with the presence of retention cysts or Nabothian 
follicles (p, 908). 

Neoplasms. — ^Neoplasms may act by producing hypersemia, as 
in large uterine fibroids or ovarian tumours. A submucous fibroid, 
or a mucous, placental or fibroid polypus, may cause excessive discharge 
not only through hypersemia, but also by irritation of the adjacent 
secreting surfaces, and later from infection of the tumour surface itself. 
When necrosis of a submucous fibroid or fibroid polypus occurs, the 
sloughing tissue becomes grossly infected, and the copious offen- 
sive vaginal discharge may resemble that from a malignant tumour. 
(Cancerous growths of body and cervix give rise at first to a thin, 
watery secretion formed by the serous transudate from the vessels in 
the neoplasm : later the surface becomes necrosed, with gross infection 
of the tissue, causing a very profuse and offensive discharge. Again, 
the malignant growth may block the cervical canal and a pyometra 
result, which periodically discharges a foul smelling pus (p. 964). In 
cancer cases which have been treated with radium, a thin, watery 
vaginal discharge may persist for a long time. 

Infective Lesions. — Bacterial action has already been referred to in 
the aetiology of virginal and senile leucorrhoea, in traumatic lesions and 
in the secondary infections of neoplasms. Similar conditions may 
arise in cases of retained products of conception. In lesions of purely 
infective origin, especially where the infection has been introduced, 
gonorrhoea is the most common cause (p. 868). Even after an appar- 
ently thorough course of treatment a discharge may persist, due to a 
residual infection in the endocervical glands. Following abortion or 
childbirth, there may also be a persisting endocervicitis. Tuberculosis 
of endometrium (p, 918) or more rarely of cervix may be associated 
with profuse leucorrhoea : the leucorrhoea associated with the debility 
resulting from tuberculous lesions elsewhere in the body has already 
been referred to. Infection of tlie endocervix and of the endometrium, 
though the latter is of less importance in the aetiology of leucorrhoea, 
may be due not only to the organisms already referred to but also to 
the streptococcus, staphylococcus, Bacillus coli. anaerobic bacilli, the 
pneumococcus or even the diphtheria bacillus. Ih children the vaginal 
walls may be invaded by pyogenic organisms, which would not be able 
to break through the resistant epithelium of the adult. 

Parasitic Infections. — Recently much attention has been devoted 
to the study of the invasion of the vagina by the protozoon, Tricimnonas 
vaginalis. This flagellate, motile parasite has been identified in a large 
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number of women : some investigators report its presence in the vaginal 
discharge in as many as 40 per cent, of women seeking gynaeco- 
logical treatment, while it has been identified in 15 and even 20 
per cent, of pregnant women attending antenatal clinics (p. 283). 
Less than one-third of the non-pregnant, and only about 12 per cent, 
of the pregnant women complained of local symptoms which could 
be attributed to the presence of the parasite. When symptoms do 
arise from this cause, there is a thick, yellowish, frothy or foamy dis- 
charge, acid in reaction, frequently offensive in odour, which causes 
much external irritation. The parasite is usually found in association 
with other organisms, though seldom with the gonococcus : a most 
important adjuvant is a gram-negative micrococcus, which produces 
the bubbles of gas found in the discharge. In severe cases the clinical 
condition may resemble an acute gonorrhoeal infection ; the differential 
diagnosis is not difficult. 

To detect the parasite, a drop of the discharge should be placed on a 
slide and a few drops of saline added. The slide is then examined 
microscopically when the trichomoncui will be seen amongst the pus 
cells as mobile bodies with waving flagella?. 

While the parasite is found in a large proportion of women, it is 
usually present in small numbers, and only develops its pathogenic 
powers when the vitality of the vaginal mucous membrane has been 
impaired by local or general debilitating factors. It is frequently found 
in cases where there is some recent or old traumatic lesion of the cervix. 
The source of the parasite is unknown : while trichomonads are 
found in the human intestine, they seem to have different characters 
from that found in the vagina. 

To cure vaginitis is easy ; to prevent its recurrence is difficult. 
Recurrence seems to take place readily during the menstrual period, 
when the acid reaction of the vagina is reduced. When recurrences 
occur, investigation should be made as to the state of both bladder 
and rectum, in which the parasite may be harboured. Reinfection 
may occur through the husband, a point to be remembered. 

Fungi . — Fungus invasion of the vagina is met with in non-pregnant 
but more commonly in pregnant women, particularly in association 
with glycosuria to which they are particularly prone. The most common 
fungus is of the yeast type — viz., Oidium albicans, which may produce 
thrush-like patches on the vaginal walls or simply give rise to a watery 
vaginal discharge, sometimes containing white flakes. The invasion of 
the vaginal walls by the fungus makes more easy the penetration of the 
epithelium by the various pyogenic organisms which are found in this 
region of the body, and in such cases there may be a most profuse, 
thick, yellow vaginal discharge. Pruritus vulvse may be a very dis- 
tressing symptom, especially in view of the frequent association of this 
condition with glycosuria. 

Special Conditions . — Occasionally there is a sudden escape of a 
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large amount of serous or muco-purulent fluid from the vagina. The 
complications of pregnancy which might lead to such a phenomenon 
have been discussed elsewhere (p. 285). In the non-pregnant a collection 
of pus may escape from a pyometra, due to the sudden clearing of the 
cervical canal by increased pressure, or by the further erosive action of 
the causal tumour. Considerable amounts of serous fluid may be 
discharged from a case of intermittent hydrosalpinx, the hydrops tvbce 
profiuens (p. 1030). The normal valved character of the opening from 
the Fallopian tube through the uterine wall makes such a phenomenon 
rare. Much more rarely, there may be a similar escape of pus from a 
case of pyosalpinx because the inflammation in the tube closes the 
uterine opening. 

In cases of fistulse. either from the urinary tract or the bowel, urine 
or faecal material may escape from the vagina. 

Treatment. — Leucorrhoea must be considered as merely a symptom. 
Its cure depends on the recognition and efficient treatment of the 
causal lesion. Where the cause is a traumatic lesion, a neoplasm or 
some specific infection, that condition should receive appropriate 
treatment. In the treatment of infections, medicated pessaries are 
more efficient and usually more convenient to the patient than vaginal 
douches : such antiseptics as lactic acid, salicylic acid, silver nitrate 
or acriflavine are made up in oil of theobroma or in proprietary ex- 
cipients of the Spuman type, which produce a colloidal mass of foam 
after introduction into the vagina. Antiseptic douches may produce 
too great dilution of the natural acid secretion of the vagina : where 
a vaginal douche is used lactic acid in a solution of 1 in 500 or ordinary 
warm tap water is most suitable. 

The effectiveness of such therapy is aided by the administration of 
the follicular hormone of the ovary (oestrone), which controls the 
glycogen content of the vaginal mucous membrane. For this purpose, 
the oral administration of 1000 or 2000 I.U. of oestrone twice or thrice 
daily, or 0-5 mgm. of stilboestrol, is usually sufficient : in obstinate cases 
the injection of more concentrated preparations may be necessary. 
This hormone is absorbed through the vaginal mucous membrane and 
may be administered in the form of vaginal pessaries or tampons. 
The treatment of chronic cervicitis is described on p. 912, but it has 
been shown that in such cases the secretion of the cervix forms a 
relatively small amount of the vaginal discharge. The bulk of the 
discharge is produced by the vaginal walls, and treatment of the cervical 
lesion should be supplemented by medicated paginal pessaries and 
oestrone therapy. 

Where there is general debility, one important object in the 
treatment is the improvement of the patient’s general condition. The 
administration of vitamin A has been specially recommended. Patients 
who are required to wear vulcanite, rubber or celluloid pessaries should 
be instructed in the measures necessary to maintain local cleanliness. 
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Where erotic stimulation is responsible it may be very difficult to 
correct the patient’s faulty tendencies. When no other causal lesion 
can be identified, improvement under hormone therapy suggests that 
the essential lesion in such cases is ovarian dysfunction. (Estrone 
therapy is also helpful in the treatment of leucorrhoea in women in 
whom the menopause has occurred naturally or been produced by 
surgical or other therapeutic measures. 

Parasitic Infections , — Special reference may be made here to the 
treatment of parasitic infections. The trichomonas vaginalis may 
prove very resistant because it only becomes pathogenic when the 
vaginal mucous membrane is already devitalised. The whole range 
of vaginal antiseptics has been employed in treatment. Mercurochrome 
and hexyl-resorcinol have been found useful, but at present the most 
jx>pular remedies are picric acid or its silver salt and arsenical prepara- 
tions, Picric acid may be employed in the form of medicated pessaries 
or by insufflation into the vagina as silver picrate powder. Arsenic 
may be used in the various tablets and medicated i)es8aries known 
as Devegan, Stovarsol, and Carbarsone.^ Pessary treatment should be 
supplemented by the use of a vaginal douche of 1 in 500 lactic 
acid, either daily or every second day. Hormone therapy is added 
to improve the vitality of the vaginal mucous membrane. Good 
results have been reported from the use of vaginal })essaries containing 
lactose only. Treatment and observation may require to be continued 
for several weeks, the result being controlled by the examination of 
the discharge for the presence of the parasite. A clinical cure in the 
form of the arrest of the ac^tivity of the pai*asite can be secured in 
about 85 per cent, of cases. 

In fungus infections, the best results are obtained by the daily 
application to the vaginal walls and vulva of a 2 per cent, aqueous 
solution of gentian violet, which, even in very dilute solution, is able 
to destroy the parasite. As the discharge diminishes the frequency of 
the application is reduced. 

DYSMENORllHCEA 

Dysmenorrhoea is the term applied to the various types of pain 
experienced by women at, or near, the times of the menstrual periods. 
Comparatively few women are absolutely without discomfort (p. 53), 
and some experience pain of a most prostrating type with each period. 
The whole subject of dysmenorrhoea is a very difficult one — the aetiology, 
in most cases, is very imperfectly understood, and consequently the 
treatment is often unsatisfactory. Dysmenorrhcjea occurs in some 
patients who have an easily recognisable uterine or other pelvic lesion ; 
an apparently similar lesion may be found in other women who have 
never had menstrual discomfort. 

Clinical Types. — ^The clinical histories' do admit of classification 
^ “The Kxtra Pharmncopaua,” vol. i., p. 221. Martindale, 11)41. 
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into certain types, but these types, unfortunately, do not correspond 
to definite pathological lesions. While dyamenorrhosa may amimence 
at jnjtberty^ a very much larger class of women do not experience menstrual 
pain until three or four years later. In explanation of this experience 
it has been suggested that in many young women menstrual bleeding 
is for the first few years of the anovular type (p. 53), and that pain 
comes with the establishment of the secretory phase of the cycle. 

Slight discomfort in the early years may give place to severe 
dysmenorrhoea by the ago of thirty or thirty-five ; a few women 
experience this difficulty for the first time in their thirties, and this is 
specially characteristic of cases in which certain types of fibroid tumour 
or pelvic endometriomata have developed. Many women who have 
suffered from dysmenorrhoea for several years find the symptoms 
relieved after marriage, and completely cured by the birth of the 
first child. In very few does pregnancy fail to relieve the discomfort, 
although there is the type in which dysmenorrhoea is first experienced 
after abortion or a full-time pregnancy. Some pathological condition 
resulting from the pregnancy, such as pelvic infection, tissue trauma 
or uterine displacement, is usually the cause in such cases. 

The relafionship of the pain to the phase of the menstrual flow varies 
widely. ]n the most characteristic form the pain comes on immediately 
before, together with or just after the appearance of the flow ; it 
may last for from two to twenty -four hours. In this type the pain 
may be of a very severe nature, and where efficient treatment is not 
carried out, may extend in the course of time into the second day. 
In others there is a little pelvic discomfort for one or two days before, 
f)ut actual pain does not begin until the onset of the flow ; within 
twenty -four hours the pain may have gone completely, and the patient 
know^s that she is free for another four weeks. In still another type, 
especially in cases where there is a pelvic inflammatory lesion, the 
patient suffers from inctreasing pelvic discomfort during the week before 
the onset of the period ; this discomfort, which may not amount to 
severe j)ain, is relieved when the flow commences. In others the 
severity of the pain varies from stage to stage, but it remains con- 
stantly present for a few days before the onset, right through the 
whole period, and persists for a few days afterwards. In dysmenorrhoea, 
we are not concerned for the moment with the pelvic pain from which 
some women suffer in the intervals between their menstrual periods — 
this “ half-time pain ” is considered later in the chapter (p. 810). 

There is a very wide range in the actual symptorps of the victims of 
dysmenorrhoea. The primary symptom is intermittent, cramp-like 
pain in the lower abdomen, coincident with, though sometimes just 
I»receding, the menstrual flow, easily interpreted as due to severe 
muscular contractions. Before this active stage there may be a 
feeling of weight in the pelvis with backache, or a dull, dragging pain 
in one or both sides. When the active stage is exaggerated, the pain 
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may be described as extending down the front of the thighs, or appear 
to spread as spasmodic pains through the whole abdomen. In a few 
cases the pain may be so severe as to cause fainting or even collapse. 
There may be frequency of micturition, very rarely vesical tenesmus ; 
habitual constipation may be interrupted by attacks of diarrhoea. 
Neuralgic sensations, particularly in the breasts, are often experienced ; 
severe headaches, sometimes hemicranial in character, occur. The 
pelvic symptoms may be completely obscured by severe nausea, and 
even vomiting. While this wide extension of symptoms may appear 
to justify the description, “ menstrual toxaemia,” the importance of 
psychic factors in this type must be remembered. 

In those patients in whom the menstrual discomforts are associated 
with the presence of some pelvic inflammatory lesion, neoplasm, or 
uterine displacement, complaints of backache, sacral pain, dragging 
pain in one or other side, and a sensation of weight or of “ bearing- 
down ” in the pelvis, precede the onset of the flow, but are usually 
relieved by it. 

iEtiological Factors. — Attempts have also been made to classify 
types of dysmenorrhoea on an aetiological basis, but with indifferent 
success, as might be expected from our scanty knowledge of this 
subject. The terms primary, essential or intrinsic dy^smenorrhcm have 
been used to describe cases in which we must seek for some inherent 
abnormality in the structure of the organs (joncerned with menstrua- 
tion, or in the physiological processes connected with that function ; the 
terms secondary, acquired or extrinsic have been applied to cases in which 
there is some acquired pathological lesion, such as a neoplasm, pelvic 
inflammatory condition or uterine displacement. Older classifications 
attached great importance to what was described as obstructive dys- 
menarrhcm — cases in which the escape of the menstrual discharge 
was believed to be impeded by an acute antiflexion, or by an unusually 
narrow external os, the pinhole os. These conditions, however, may be 
present without dysmenorrhoea, and it is likely that such cases should 
have been included in the other large class of that nomenclature, 
namely, spasmodic dysmenorrhoea. What was described as congestive 
dysmeyiarrhoea is essentially the condition which we find in inflammatory 
pelvic lesions, neoplasms or displacements, where the premenstrual 
congestion is associated with considerable pain, which is usually 
relieved by the onset of the flow. 

True dysmenorrhoea may be regarded as due essentially to the 
painful contractions of the muscle tissue of the uterine wall. The 
ischaemia resulting from such contractions may be a factor in 
the sensation of pain. The arrangement of the muscle layers of 
the wall, body and cervix, is extremely complex, the complexity being 
due to the course of development of the organ. There is ample 
evidence that the muscle fibres are very active at menstruation, 
which activity is associated with the oxytocic hormone of the posterior 
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lobe of the pituitary gland. The relationship of this hormone to the 
ovarian hormones during pregnancy has been described (p. 155) : the 
follicular hormone sensitises the uterine muscle to its action, while 
the luteal hormone inhibits its action. In the menstrual cycle, the 
concentration of the follicular hormone in the circulation increases 
steadily up to the onset of the flow, whereas the luteal hormone appears 
in the second half of the cycle and disappears preceding the onset of 
the flow. It is possible that exaggerated activity of uterine muscle at 
the time of the period may be due to some hormonal irregularity more 
especially in the hormones of ovaries and pituitary gland. It may 
be noted that in metropathia hoemorrhagica (p. 788), where there is an 
overproduction of follicular hormone, there is no evidence of over- 
activity of uterine muscle. Overproduction of the luteal hormone may 
lead to abnormal thickness of the premenstrual endometrium, the 
separation of which may be difficult. 

Abnormalities of Innervation. — ^Dysmenorrhoea may be associated 
with some disturbance of the innervation of the uterus, which receives 
its entire autonomic supply through the pre-sacral plexus (p. 40). The 
uterine nerves all pass through the paracervical ganglia, the gangliomic 
(;ells of which appear to be controlled by the follicular hormone of the 
ovary. After the removal of the ovaries, and before there is any notice- 
able change in the myometrium, the ganglionic cells shrink and the 
(jhromaffin cells disappear. Administration of cestrone produces 
complete regeneration of the ganglionic tissue, and this may be an 
important factor in oestrone therapy. Examination of the nerve tissue 
removed in pre-sacral neurectomy for dysmenorrhoea (p. 809) is re- 
ported to show evidence of neuritis. While the bladder and rectum also 
receive their sympathetic nerve supply through the pre-sacral plexus, 
they are stimulated by the pelvic visceral nerves. The uterine muscula- 
ture shows evidence of a differential innervation in spite of the absence of 
a para-sympathetic nerve supply : disturbance in some group of the 
pre-sacral plexus coming from the bowel or bladder may produce 
spasmodic contractions of the uterus. 

Abnormal Conditions of the Uterine Musciilature. — Irregularities in 
the distribution, or in the course, of the muscle fibres may lead to 
painful contractions. In hypoplastic conditions of the uterus, such 
as the uterus pubescens (p. 99), irregular contractions may arise from 
the abnormally large amount of fibrous tissue which is interspersed 
among the muscle bundles. Defects in development, rather than an 
abnormal pelvic position, may account for the dysmenorrhoea sometimes 
associated with congenital retroflexion (p. 852). Sitnilarly, irregularities 
in the muscle are probably present in cases of “ conical cervix ” and 
“ pinhole os ’’ (p. 104). In acute anteflexion, also associated with what 
was formerly described as obstructive dysmenhorrhoea, Blair Bell showed 
that at the point of flexion the concave anterior portion of the uterus has 
a poor and irregular distribution of muscle fibres, with an excess of 
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fibrous tissue. While some would deny to the possible stenosis in such 
cases any part in the causation of dysmenorrhoea, it may be that the 
poorly developed musculature is unable to drive the menstrual discharge 
past this obstruction — this would account for the fact that in cases 
of acute anteflexion, dysmenorrhoea is most common where there is 
also definite hypoplasia. A similar factor may be present in those 
eases in which there is apparently a muscular spasm at the internal 
08 — ^where, during operation, the sound or dilator encounters a very 
resistant ring or shelf at that level. Further, it must be borne in 
mind that the mucosa is most congested and swollen just before the 
actual menstrual discharge and may thus cause obstruction. 

Certain types of acquired dysmenorrhoea may also be associated with 
irregularities in the distribution of muscle fibre. In the development 
of interstitial fibromyomata (p. 945), the course of the fibres is inter- 
fered with ; and in subinvolution or chronic metritis (p. 925) the 
distribution of fibres is disturbed by an excessive amount of yellow 
elastic tissue. 

Again, cases of acquired atresia of the cervix following injury at 
parturition, from cicatrisation following amputation, repair or cauter- 
isation of the cervix, or from radium therapy, may be associated with 
severe dysmenorrhoea, which may exist even when the orifice is not 
completely (dosed. There may be colicky pain, accompanied by in- 
adequate or prolonged menstrual discharge. 

Abnormalities of the Menstrtial Discharge. — Normal menstrual 
discharge escapes from the uterus in a fluid forn). and carries with it 
only small fragments of endometrial tissue. In some women each 
period is associated with the passage of clots ; in many cases the clots 
are formed in the vagina, but in some the clot escapes from the uterus in 
that form. In the latter type, the patient may describe relief from 
pain, following the passage of a clot. In a few cases each period is 
associated w ith the passage of a blood-cast of the uterine cavity associated 
with extreme pain ; the cast is dense and laminated, and contains 
fibrin, red blood corpuscles and leucocytes. Then again severe colicky 
pains may occur where the uterine cavity has become enlarged and 
distorted by the growtli of fibroid tumours in the uterine wall : blood 
appears to be shed into the cavity more quickly than it can escape 
through the cervix, and each spas^n is followed by a very free escape of 
blood. 

The fragmentary nature of the endometrial tissue in the normal 
discharge has been refened to. One of the most obstinate and severe 
forms of dysmenorrhoja occurs in women who pass a membranous 
cast of the uterine cavity with each period — cases of membranous 
dys7nenorrhoea. In such cases the superficial layer (stratum compacturn) 
appears to be very resistant ; the blood which normally escapes through 
that layer into the uterine cavity is shed laterally, and splits off the 
superficial layer completely. The cast varies in thickness ; in young, 
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nulliparous women the membrane is thinner than that which is found 
in elderly parous women, in which latter cases it may be mistaken for 
the decidua] cast from an early abortion. The casts are very seldom 
found intact, though they may occur rolled up and surrounded with 
blood-clot. The inner surface of the cast is perfectly smooth and 
pitted at the gland orifices ; the outer surface is shaggy and has a 
considerable amount of fibrin adherent to it. On microscopic examina- 
tion the epithelium of the endometrium is found intact on the inner 
surface, so also is the gland epithelium, but the stroma is infiltrated 
with blood corpuscles and serum. Under the epithelium and in the 
neighbourhood of the vessels a small number of enlarged stroma-cells 
may be seen, closely resembling decidual cells. The thicker casts 
contain a greater amount of the endometrium, and have more fibrin 
in their substance. There is no evidence to show that these casts are 
of infective origin. It may be necessary to differentiate these mem- 
branous casts from (a) uterine casts shed in cases of ectopic gestation, 
where the whole stroma is made up of decidual cells (p. 346) ; and from 
endometrium shed in cases of abortion, where there are abundant 
{h) decidual cells and also chorionic villi. Membranous dysmenorrhoea 
seldom occurs until a few years after puberty ; a few women develop 
this condition after they have borne children. The patient may 
complain of a continuous gnawing pain while blood is being extravasated 
into the endometrium, followed by sharp colicky pains when the uterus 
is expelling the separated uterine cast. 

Occ^asionally the uterine activity and congestion associated with 
menstruation disturb the position of a polypoid tumour, either of the 
mucous or fibroid type, and severe pain is associated with the attempt 
of the uterus to expel the polypus. 

Gross Abnormalities, Neoplasms, Inflammatory Lesions ami Uterine 
Displacements. — The importance of uterine hypoplasia as a cause of 
dysmenorrluea has been referred to. In cases of cryptomenorrhoea, 
due to an imperforate hymen or abnormal septum (p. 775), there may be 
periodic uterine colic associated with the discharge of more secretion into 
the (closed cavity. A similar condition is found where menstrual fluid is 
retained in the rudimentary horn of a uterus bicornis (p. 10.2). Again 
the severe dysmenorrhoea associated with endometriomata (p, 1016) is 
due to the increasing accumulation of secretion in closed cavities. 

Neoplasms, other than interstitial fibromyomata and the tyi)e of 
endometrioma just referred to, lead, as a rule, to premenstrual conges- 
tion, relieved by the onset of the flow. Adenoinyomata of the uterus 
(p. 975) are frequently associated with severe dysmenorrhoea. Similar 
symptoms are produced by inflammatory changes in the uterine wall, 
or by other inflammatory lesions of the adnexa, pelvic peritoneum or 
cellular tissue. This type of discomfort may also be associated with 
cases of appendicitis, esi)ecially where the tip of the appendix hanga 
over the pelvic brim. 
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Acquired uterine displacements, particularly of the backward and 
downward type, may be associated with some kinking of the blood- 
vessels which enter and leave the uterus at the level of the cervix. 
From this there may result some venous congestion associated with 
premenstrual discomfort ; the persistence of pain with the actual flow 
may be due to chronic metritis (p. 923). In this type of lesion, too, it is 
remarkable that the same set of physical conditions in different patients 
is seldom associated with an equal degree of menstrual discomfort. 
In such cases it is well to confirm the cause of dysmenoirhoea by trying 
whether the correction of the retrodisplacement by the use of a pessary 
relieves it (p. 856). 

Education, Temperament, Oeneral Health, Occupation, Environment, 
etc. — Education has played a considerable part in the development of 
dysmenorrhcea ; fortunately a more enlightened attitude towards the 
education of girls is doing much to diminish its incidence. Formerly 
many girls grew up in a tradition and atmosphere of dysmenorrhcea — 
the very terms used to describe the menstrual periods were based on 
“ illness.” Girls were encouraged to rest, and to consider themselves 
unfit for school, business, or social duties during their menstrual periods. 
There can be little wonder, therefore, that young women expected to 
have discomfort and pairl ; when the suggestion of pain was fully 
established, the certainty of its recurrence completed the tendency to 
habitual dysmenorrhcea. Reference will be made in the section on 
treatment to the educational and hygienic measures which now prevail. 

Temperament is an important factor : the nervous, apprehensive, 
introspective type of woman is a more ready victim to dysmenorrhcea 
than her more even-minded sister. Such women may enjoy good 
general health and yet experience most intense suffering with each 
menstrual period. When they begin to anticipate the return of the 
attack of pain, anxiety and fear complete their mental and physical 
distress. In highly nervous women the dysmenorrhcea may be 
associated with unnatural sexual practices, which lead to i)elvic con- 
gestion : in such cases hypertrophy of the labia minora is frequently 
present. 

Women for whom menstruation was an almost unnoticed phe- 
nomenon may become acutely conscious of pelvic pain when their 
general health and vitality are impaired. With poor nutrition, physical 
or mental exhaustion, the menstrual periods become more and more 
troublesome. 

Occupation and environment are very important. Dysmenorrhcea 
may appear for the first time after a girl has gone from her country home 
to the altered conditions of life and occupation which she requires to 
observe in a large city at business or study. The dysmenorrhcea may 
persist in her case, except during the periods of holiday which she 
spends in her own home. Sedentary occupations are often associated 
with dysmenorrhcea, though in such cases faulty hygiene may be the 



DYSMENORRHCEA 


805 


chief factor. On the other hand, dysmenorrhoea is almost unknown 
among the healthy young women who carry on the heavy physical toil 
of farm life. 

Endocrine Factors . — In some women dysmenorrhoea is associated 
with obesity or some other gross metabolic disturbance ; in such cases 
the primary lesion may lie in abnormalities of thyroid or pituitary 
functions. 

The part which irregularities in the secretion of the ovarian 
hormones may play in producing pathological activity of the uterine 
muscle at the onset of the menstrual flow has already been discussed. 

Ovarian Dysmenorrhoea . — Cases have been reported in which 
dysmenorrhoea was found to be associated with thickening of the 
capsule of the ovaries, and relieved by plastic operations on the 
ovaries (p. 1124). It is difficult to find an exact aetiological relationship : 
many women in whom such ovarian lesions have been identified have 
never suffered from dysmenorrhoea. 

Nasal Dysmenorrhoea . — Reference must be made to a peculiar type 
of dysmenorrhoea in which two areas in the nose, situated in the septum, 
the genital spots, become swollen and hypersensitive with each menstrual 
period. In such patients relief from dysmenorrhoea is reported to 
follow the application of cocaine or trichloracetic acid to, or even 
cauterisation of. these spots. 

The Principles underlying the Treatment o! Dysmenorrhoea.— We 

have seen how uncertain is the aetiology of dysmenorrhoea and how 
many factors may be operative in its production. Actual pelvic 
examination may be of little assistance ; it is difficult to understand 
why one girl should be practically incapacitated for about three days 
every month while another with apparently the same physique, the 
same mode of life, and, as would be found on examination, apparently 
similar reproductive organs, goes from one end of the year to the other 
AAith no disturbance. 

Preventive Treatment. — Reference has been made to the im- 
))ortance of education as a factor in the incidenc^e of dysmenorrhoea. 
During the past thirty years great progress has been made in the pre- 
vention of dysmenorrhoea by an enlightened policy in the education 
of girls, and the greatest progress has been made in girls’ schools, 
particularly in boarding schools. The essential point in this policy is 
that girls are trained to disregard their menstrual period. Study, 
exercise, even daily baths are carried on without reference to the onset 
of periods, and in many schools the girls continue their games. Only 
in most exceptional circumstances is a girl allowed any relaxation of 
school routine because of difficulties associated with menstruation. In 
one group of schools, in which not only school routine but also vigorous 
games have been insisted on during the menstrual periods, it is claimed 
that over 90 per cent, of about 1200 girls remained free from menstrual 
discomfort up to the time of leaving school. 
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(.'^RATiVE Treatment : Pritrmry Dysrnenorrhcea. — While the treat- 
ment of an individual case of primary dysmenorrhoea may in the end 
prove very difficult, the method of approach in all cases should follow 
a uniform line. In this condition general health and hygiene are of such 
prime importance that at a first consultation local pelvic examination 
is usually imneoessary. A careful investigation should be made into 
the clinical history — the age at which dysmenorrhoea appeared ; the 
incidence, location, duration and apparent severity of the pain ; 
the nature of the menstrual fiow (scanty, profuse or associated with 
the passage of clots) ; and the associated discomforts which precede or 
accompany the severe pain. A further investigation should be made 
into the patient’s general health, her diet, the arrangement of her meals, 
any tendency to constipation, her occupation, her interests beyond 
her daily duties, and, in particular, the amount and the type of physical 
exercise which she takes. During these investigations the personality 
of the patient will emerge- — e.g, whether she is of the apprehensive, 
introspective type, prone to exaggerate and sympathise with her own 
discomforts. Such a clinical history usually gives wide scope for 
treatment on hygienic lines, without any reference to the pelvic organs 
themselves. An attempt to direct the patient’s attitude and habits 
according to the principles referred to in the preventive treatment of 
dysmenorrhoea will very often be successful. Of special importance 
are rational meals, adequate time for meals, avoidance of constipation, 
and, particularly, regulated exercise. Such active games as tennis, 
badminton and even skipping-rope exercise may prove of more value 
than a multitude of drugs. A most useful set of exercises for patients 
of this type, even for women whose general debility or individual 
physical handicaps make vigorous games impossible, has been designed 
by Dr Sanderson Clow, and is published in the form of leaflets by 
H. K. Lewis & (V). Ltd., 136 Gower Street, London, W.C.l. 

In cases where simple hygienic measures fail, especially in the 
very nervous patient who may have acquired the most excruciating 
discomfort with each period, further investigation and more active 
medication are required, a pelvic examination becomes advisable — 
this type of patient is usually convinced that she has a pelvic ab- 
normality. It is better to make the examination under anaesthesia — 
without it a vaginal examination may be impossible, and even a rectal 
examination most unsatisfactory in such sensitive patients. At the 
same time, any appropriate minor surgical procedure of the types 
referred to later may be canied out. Where there is no evident 
abnormality of the pelvic organs calling for treatment, or justifying 
the employment of surgical measures, resort may have to be made 
to sedative drugs. Current views regarding the cause of menstrual 
pain indicate the use of such an antispasmodic drug as airopin. 
Administered orally in the form of to gr. three times daily, 

beginning two days or one day before the period is due, it may be 
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pushed until the early signs of atropin poisoning appear — viz., dryness 
of the mouth, flushing of the face, and some disturbance of accommoda- 
tion. This drug has a selective action on smooth muscle fibre, and 
may prove successful in cases where many other drugs have failed. 
Some patients appear to find even greater comfort when the atropin 
is combined with 5 grains of aspirin or pyramidon. Another useful 
antispasmodic is ephedrine in ^-gr. doses taken at the onset of the pain 
and repeated if necessary. A similar specific action on smooth muscle 
fibre has been claimed for benzyl benzoate, administered in 20-grain 
doses in capsules every four hours, but this drug is not so often effective 
as atropin. Many years ago, Matthews Duncan recommended 
guaiacum in lO-grain doses thrice daily for a week before the onset 
of the period. A host of other vegetable drugs, such as hydrastis, 
viburnum prunifolium, cotton-root, apiol, and pulsatilla have been 
recommended for this condition, but their action is very uncertain. 
The almost universal household remedy — aspirin — is consumed in 
large quantities by many women. Antipyrin, phenacetin and such 
proprietary i)reparations as pyramidon, ammonal, compral, spasmalgin 
and liquor sedans are frequently employed. In nervous types 
bromides or sodium luminal may prove very satisfactory. The one 
drug in this array which appears to have a scientific basis for its 
employment is atropin. The others may have to be tried in turn imtil 
one is found to which the individual patient res))onds ; even that 
drug may lose its effect in a few months. Patients will frequently be 
found to have explored the antispasmodic properties of alcohol and 
opium themselves, though fortunately the Dangerous Drugs Acts have 
made it very difficjult for such women to obtain opiates without 
authority. Alcohol and morjihia are most unsuitable drugs for such 
cases ; the cjertainty of the recurrence of })ain makes the drug habit 
almost inevitable. Codeine may be used in very severe cases, as being 
less likely to lead to a drug habit. It may be prescribed in ^-gr. 
doses by mouth at half-hourly intervals until relief is obtained (maxi- 
mum of four doses) or in the form of Veganin tabloids. A similar, 
though less serious, objection may be urged against the whole group 
of analgesic drugs referred to above ; they may relieve the pain 
temporarily, but they do not prevent its recurrence. 

The other domestic remedies besides alcohol, usually taken in the 
form of brandy or gin, are rest in bed and the use of a hot-water bottle. 
Repeated hot fomentations usually prove more effective than dry 
heat. Radiant heat applied to the whole trunk may be helpful. 

The trejciimeiit of dysmenorrhwu by ovaHan hormones is now' 
general. From its action as an inhibitor of the activity of uterine 
muscle during pregnancy, the luteal hormone, progesterone, would 
appear to be the one appropriate to this type of case. When 
progesterone is administered in the premenstrual phase of the cycle, 
the growth of decidual cells in the endometrium is stimulated and the 
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onset of the flow may be delayed : the fact that this hormone must be 
administered by injection makes it inconvenient for immediate use at 
the onset of the flow. The results recorded for the relief of pain by 
progestercme vary considerably, but in general these have been dis- 
appointing. The follicular hormone, CBstronSy has been employed with 
greater, though still limited, success in cases of primary dysmenorrhcea. 
The effect of this hormone in stimulating development in cases of 
hypoplasia (p. 779), or its action on the («lls of the paracervical 
ganglia (p. 801), may account for its success. It should be administered 
by the method already described for cases of amenorrhoea (p. 779) : 3000 
I.U., or 1 mgm. of stilboestrol, should be given orally, daily, throughout 
the cycle. Where a slight but incomplete response is secured by this 
method, 50,000 l.B.U. should be injected on five occasions, or 3 ragm. of 
stilboestrol daily, during the latter half of the cycle. Treatment should 
be continued through two or three cycles. 

We have seen that certain cases of primary dysmenorrhcea are 
relieved after maniage, and nearly all cured by pregnancy. In cases of 
sterility associated with dysmenorrhcea, any api)ropriate treatment 
which may improve the patient’s chances of conception should be 
carried out {vide Sterility, p. 813 c/. seq.). 

We now come to the forms of surgical treatment. The very 
nature of primary dysmenorrhcea indicates that there is little scope 
for heroic surgical procedures. Where there is no obvious abnormality 
in the reproductive organs, and even where there is an acute ante- 
flexion, a conical cervix, or a retroversion, the traditional surgical 
procedure has been dilatation of the cervix. Whatever justification 
remains for such treatment in the light of modern views on the cause of 
dysmenorrhcea, it has the merit of being very often successful, (’ase 
records show that about 30 to 40 i)er cent, of cases are cured by this 
operation and that about another 25 per cent, are improved ; of the 
‘‘ cured ” cases, about one-fifth tend to relapse by the ond of a year. 
This simple procedure is unlikely to succeed where severe dysmenorrhcea 
has been established for a long time or where the clinical picture 
deviates very far from that of true primary dysmenorrhcea. Jn this 
operation the cervical canal is simply dilated ; most surgeons take 
care not to force the dilatation beyond the point at which the cervical 
canal threatens to tear, while others maintain that a lasting result 
cannot be expected unless there has been definite tearing of the tissues 
enclosing the canal. The effect of the dilatation may be due to the 
circular musculature of the cervix being thrown out of action by 
overstretching, or possibly to the disruption of the sympathetic nerve 
fibres in the cervix by the same process. The operation must be 
conducted with a perfect aseptic technique. The usual method is 
steady dilatation with successive metal dilators up to the size of a 
No. 12 Hegar dilator. Where the cervix is particularly rigid and signs 
of tearing appear very early in the operation, an expanding sea-tangle 
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tent (p. 738) may be employed, to be removed at the end of twenty- 
four hours. The removal of the tent may be difficult and require the 
use of an anaesthetic again : the alternative course of waiting for 
another twenty-four hours allows the tent to be removed fairly easily, 
but there is a slight risk in damming up secretion and discharge in the 
uterine cavity by this tight plugging of the cervical canal. Many 
years ago Aschoff demonstrated inflammatory conditions in the adnexa 
following this type of operation. Curettage of the uterine cavity 
plays no part in the treatment of dysmenorrhoea. except that a test 
<*urettage (p. 118) shows a very thick endometrium. In such cases the 
very thickening of the endometrium may be a factor in the production 
of menstrual pain. In the hypoplastic uterus the endometrium is 
usually thin, and curettage may lead to a still less normal endometrium, 
showing extensive fibrosis. 

In cases in which dilatation of the cervix proved unsuccessful, 
the next stage in surgical interference used to be incision of the 
c*ervix, laterally or antero-posteriorly, in many cases with division of 
the sphincter muscle at the level of the internal os. Where the cervix 
was elongated, plastic operations were designed to alter its form, 
particularly by shortening the posterior lip. Such operations are 
jiow seldom employed : the results were often unsatisfactory, and 
even in the successful cases, persistent leucorrhcea and other disturbing 
symptoms frequently followed. 

Surgical treatment of the musculature of the cervix has now been 
largely replaced by treatment of the nerve supply of the uterus, based 
on rec^ent progress in the relief of visceral pain by various operations 
on the sympathetic? nervous system. It has even been suggested that 
the success of dilatation of the cervix depends on the disruption of 
the sympathetic fibres in that part of the uterus. A more specific 
method is the injection of alcohol into the base of the broad ligament 
with a view to blocking the nerves of the paracervical ganglia. 
Success by this method has been claimed in a large percentage of 
obstinate cases, but recurrence is common, and occasionally necrosis 
or local sepsis follows. 

The most important recent contribution to the surgical treatment 
of dysmenorrhoea is the operation of jmmcral neurectomy, introduced 
by (^otte in 1923. The sympathetic nerves from the uterus, which 
are both motor and sensory, become grouped in their course into a 
median bundle, which is easily accessible as it lies in front of the fifth 
lumbar vertebra (p. 41). Section of this nerve should diminish the 
spasmodic contraction of uterine muscle, and also' cut off the sensation 
of pain from that region. Cbtte records success in all but two of 
300 cases, but others have only secured success in 50 per cent, or less 
of their cases. This operation does not interfere with the essential 
functions of the uterus, as normal pregnancies and labours have been 
recorded in patients after the operation. This treatment should be 
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reserved for intractable cases in which there has been an exhaustive 
trial of other forms of treatment, and where the case is very definitely 
one of true primary dysmenorrhoea. 

When dysmenorrhoea defied the lesser surgical measures already 
described, and where the degree of disablement was so great as to require 
radical treatment, an earlier generation of gynaecologists procured an 
artificial menopause by removing the ovaries. This deprivation of 
endocrine organs is now regarded with extreme disfavour, and where 
radical surgical measures are used, a much more satisfactory operation 
is the removal of the body of the uterus by supravaginal hysterectomy. 
With the development of radiotherapy it is now possible to arrest 
the periods by a much less disturbing process — namely, by the insertion 
of a suitably screened preparation of radium into the uterine cavity 
(p. 926). For this purpose radium is a more satisfactory mechanism 
than X-rays, which become effective by destroying ovarian tissue. 
While it is relatively easy to arrest the periods by an application of 
radium in a woman who is nearly forty years of age, much larger doses 
are necessary in younger women. Such procedures are, of course, 
only adopted with extreme reluctance, and only in cases in which the 
economic and social disaV)ilities due to the severe dysmenorrhoea force 
such a step. 

Cases of membranous dysmenorrhoea are among the most obstinate 
types. They may resist every form of medical and minor surgical 
treatment and require to be subjected to presacral neurectomy ; or 
ill extreme cases to radiotherapy for the production of an artificial 
menopause. 

Secondary Dysmenorrhoea. — In cases of secondary dysmenorrhoea 
we regard the pain associated with menstruation as merely one of 
the symptoms of some organic pelvic lesion. The relief of this 
dysmenorrhoea will therefore depend on the appropriate treatment of 
the causal lesion, whether neoplasm, pelvic inflammatory condition or 
uterine displacement. 

INTERMENSTRUAL PAIN 

teases are encountered occasionally in which attacks of pelvic 
discomfort, and even sharp pain, <Jome on midway between the periods 
with very definite regularity. These attacks may last as long as two 
days, but they may be present for a few hours only. The pain is 
referred to one or other iliac fossa, and may be associated with nausea 
and vomiting. The condition has been named by German writers 
“ Mittel-Schmerz ” or half-time pain.” Generally it does not 
appear for several years after puberty ; and it is more common in 
women who have borne children — it may follow a miscarriage. It is 
often, but not always, associated with dysmenorrhoea ; there may be 
a slight watery or blood-stained vaginal discharge during the attack. 
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The aetiology of this condition is very obscure. It may be associated 
with changes in the Graafian follicles which, as we have seen (p. 56), 
are likely to be fully distended when the intermenstrual pain occurs — 
usually between the tenth and the fourteenth day of the cycle. It has 
been suggested that the pain may be associated with thickening of 
the tunica albuginea, or adhesions between the ovaries and surrounding 
tissues, which may interfere with the growth and expansion of the 
follicles. A more prolonged cramp-like pain occurring at this time is 
described as due to contractions of uterine muscle in a hypersensitive 
uterus. It is also found associated with interstitial fibromyomata, but 
the relationship of these tumours to this type of pain is certainly very 
obscure. 

Treatment. — Treatment should be directed to the associated pelvic 
lesion if there is one. When there is no appreciable lesion the patient’s 
general health should be investigated, and treatment by sedatives 
may require to be employed if the pain is very severe. Hormonal 
treatment has not been encouraging. 

DYSPAREUNIA 

Sexual intercourse may be either prevented by the presence of 
some obstruction, or attended with varying degrees of pain. Both 
conditions have come to be included under the term dyspareunia. The 
pain following intercourse may j)ersi8t for several hours, and is usually 
described as of a dull, aching character. 

Primary Dyspareunia. — Congenital or development irregularities 
in the reproductive organs, associated with a narrow vaginal orifice 
or canal, or with an unusually complete or thickened hymen, may 
make coitus impossible. A similar imi)ediment may result from over- 
development of the external genitalia in the male. Attempts at 
intercourse in such cases are associated with much pain, sometimes 
with trauma, and may result in vaginismus. 

Secondary Dyspareunia. — Acquired dyspareunia may result from 
traumatic lesions, inflammatory lesions, or neoplasms. In the region 
of the vulva, ulceration of the recently torn hymen or other abrasions 
of the vaginal orifi(.*e, tender cavunculse myrtiformes, or small exquisitely 
tender deep red spots in the mucous membrane found about the same 
level, inflammatory conditions of Bartholin’s glands, a urethral caruncle 
or an inflamed urethral orifice with its ring of bright red granulation 
tissue, are common causes of pain during intercourse. Solid or cystic 
tumours of the vulva or vagina may cause difficulties. Cicatricial 
contraction of the vulva or vagina following parturition is sometimes 
the cause ; but a much more common cause is a degree of stenosis of 
the vaginal entrance or canal following a plastic operation for the 
repair of relaxed vaginal walls and a deficient perineum — a similar 
result may follow operations for the removal of neoplasms from the 
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vulva. Great constriction of vagina may follow radium therapy 
carried out for malignant disease of the cervix. An extreme form of 
stenosis occurs in older women in the form of kraurosis vulvm (p. 888) ; 
but even the atrophy of the vulva and vagina after the menopause 
may be sufficient to cause dyspareunia. 

In the upper portion of the vagina, hypertrophy of the cervix, 
associated as it very often is with inflammatory changes in the 
tissues, may be associated with tenderness on pressure, and therefore 
with pain during intercourse. More commonly the posterior fornix is 
tender on pressure, due to the presence in the pouch of Douglas of 
prolapsed ovaries, with or without the retro verted uterus, or to 
inflammatory lesions, such as chronic pelvic cellulitis or salpingo- 
oOphoritis. Adenorayomata, which develop in the recto-genital 
space (p. 958), or the presence of distended ovaries from endometrio- 
mata in the pouch of Douglas, give rise to dyspareunia (p. 1016). 
This symptom may he associated with ovarian cysts or uterine fibro- 
myomata in the same position, but this pain is seldom so pronounced. 

Functional Dyspareunia — Vaginismus. — In several of the con- 
ditions referred to above, especially in those in which there are 
sensitive lesions at the vaginal orifice, attempts at intercourse result 
in a most violent spasm of the constricting muscles of the vaginal 
entrance and even of the adductor muscles of the thighs. The spasm 
may even cause opisthotonos. In such cases either the actual pain 
on contact, or fear of the pain likely to occur on contact, produces 
this protective reaction, but there are many women in whom this 
violent muscle spasm takes place under the same circumstances, 
without there being any local condition to account for it. This 
condition is known as functional dyspareunia, or vaginismus. The 
cause is usually psychic — it may be the memory of an attempted 
violent defloration, or of the pain associated with a first attempt at 
intercourse : it may be due to personal aversion, or to an aversion to 
the whole process ; it may be due to a dread of pregnancy and its 
alleged dangers ; it may be the result of homo-sexual perversion. 

Treatment. — In cases of primary dyspareunia adequate relief may 
\>e obtained in many cases by stretching the vaginal orifice under a 
local or a general anaesthetic ; in some it is necessary to excise the 
tough hymen. Occasionally it is necessary to enlarge the vaginal 
orifice by a plastic operation, Chapter LV. After the operation a vaginal 
dilator should be used to keep the canal stretched. Ample time for 
complete healing should be allowed before intercourse is again 
attempted. Unfortunately, there are a few cases in which the degree 
of underdevelopment is so great that i)la8tic operations of this type 
are of little value. 

In the secondary types the causal lesions should be treated — e,g. 
it may be necessary to excise tender carunculae myrtiformes. 

Where all local lesions have been excluded, if necessary by 
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examination under general anaesthesia, we are left with the treatment 
of functional dyspareunia. In many cases the condition improves 
when complete intercourse has been effected on a few occasions. To 
secure intercourse on these early occasions a suppository containing 
either I gr. of morphia or gr. hyoscine hydrobromide should 
be inserted into the rectum about half an hour before. In other cases 
where the patient herself is most anxious to overcome her disability, 
she may be taught to insert graduated vaginal dilators ; this can most 
easily be done in a hot bath, the dilator being well lubricated with 
vaseline. 

There are still cases of the psychic type in which local treatment 
is quite unsuccessful, and where the co-operation of a neurologist is 
necessary. 

STERILITY 1 

In the science of reproduction, sterility may be, taken to mean 
failure to conceive, and in our study of the problems of sterility 
in women we employ the term in this more accurate sense, 
linfortunately, some authors have given a wider interpretation, 
namely, inability on the part of a woman to bring forth a living and 
viable child. The wider sense includes, therefore, the various problems 
of abortion, premature birth, and intrauterine death, which have 
been studied in the earlier chapters of this book. 

When a woman is incapable of being fertilised because of the 
complete absence, maldevelopment, destruction by neoplasms or by 
radiological treatment, or surgical removal of ovaries, uterus, or vagina, 
we describe her condition as absolute sterility. 

Under the term relative sterility we include cases in which a woman, 
leading a normal marital life and possessing the essential organs of 
generation, fails to conceive. There may be an ascertainable lesion 
in the reproductive organs contributing to the sterility, but in many 
cases physical examination fails to detect an abnormality. The evident 
lesions may be of the minor type, such as slight stenosis of the vagina 
or acute antoflexion of the uterus, or of the major type, such as 
neoplasms or infections, distorting the reproductive organs. Some 
neoplasm or infective lesion associated with relative sterility may 
prove on investigation to have been a cause of absolute sterility. This 
term relative sterility is sometimes used in other senses ; by some 
authors it is used to describe a patient in whom the birth of one healthy 
or at least viable child has been followed by persisting sterility — 
described also as “ one-child sterility,” or more 6orrectly as acquired 
sterility, and usually due to infection of the genital tract. Other 
authors apply the term to women who have had repeated abortions 
or premature labours, but never a live child ; such a term is inaccurate 

^ For the revision of this section the authors desire to acknowledge the great assistance 
rendered by Mr V. H. Oreen-Armytage, F.R.O.O.G., etc. 
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when we restrict the term sterility to failure to conceive. Such 
variations in meaning must be remembered when the views and 
results of different authors are compared. 

Fertility Bate. — ^Matthews Duncan showed from the Edinburgh 
and Glasgow Registers of eighty years ago that 15 per cent, of 
the marriages recorded were sterile. Since then there has been a 
progressive fall in the birth-rate for the whole country ; the rate of about 
32 per 1000 for England and Wales in the eighties droi)ped to 14'1 
per 1000 in 1940. This enormous fall is almost entirely due to the 
increasing practice of contraception, which has been responsible not 
only for what may be termed ‘‘ Voluntary Sterility,” but also for a 
great deal of relative sterility, in that many of the chemical and mechan- 
ical methods of contraception in common use are directly injurious 
to the delicate selective epithelium of the endocervix. 

Moreover, recent investigations suggest that in many women full 
maturity of the uterus and genitalia depends upon the absorption by 
the vaginal mucous membrane of a growth hormone in the healthy 
human semen. 

Therefore, anything or any method which prevents, retards or 
alters the normal degree of physiological absorption of human semen 
from the vagina carries with it during the early months and years of 
marriage the risk of future sterility from failure of uterine development 
and/or endocrinal asynchronisation. 

The baneful influence and incidence of contraception makes it 
impossible to measure the degree of sterility and subfertility that 
actually exists to-day. 

Male Sterility. — This reference to marriage indicates further 
that in dealing with ceases of sterility we must consider the husband Jis 
well as the wife. Careful records of cases have shown that in at least 
25 per cent, of sterile marriages the husband was incapable of pro- 
creation. Forsdike reported a series of 164 cases in which the seminal 
discharge of 15 per cent, of the husbands showed no spermatozoa, 
living or dead, on repeated examinatioji ; in a further 10 per cent, 
there were only a few deformed and broken spermatozoa identified. 
Meaker states that in one-third of cases the male is responsible, in 
one-third the female is responsible, and in the remainder there is a 
joint responsibility. In view of svjch figures, it is irnportunt that no 
disturbing form of investigation or treatment should be undertaken in a 
woman whose complaint is sterility until her husband has been efficiently 
examined. 


General Causes 

There appear to be factors which it is impossible to identify : con- 
ception and a normal pregnancy may occur after sixteen to twenty 
years of sterile marriage without any treatment having been under- 
taken. For example, it is no uncommon exj)erience to find that a 
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hitherto sterile woman conceives a few months after the adoption of 
an infant. 

In general terms conception requires : (1) the production by 

the male of normal seminal fluid containing healthy spermatozoa, 
and the production and discharge of healthy ova from the surface of 
the ovary by the female ; (2) the deposit of the seminal fluid in the 
vagina ^ ; and the ascent of the spermatozoa through the uterine cavity 
to the Fallopian tube ; (3) the entrance of the mature ovum into and 
its passage along the Fallopian tube where fertilisation normally takes 
place ; (4) the passage of the fertilised ovum into the uterine cavity and 
its imbedding in the endometrium. The development of the ovum in 
that situation and its maintenance through the period of gestation 
have already been described (Chapter IV). 

Sterility may result from any fault in the various processes recorded 
above, and in most cases it is possible to identify a definite lesion which 
may account for the failure in function. There are, however, a number 
of cases in which both parties are perfectly healthy, where even most 
careful examination fails to reveal any local lesion, and yet sterility 
remains absolute. It has been found now and then that both partners 
of such a sterile union have, with other partners, produced healthy 
children. This condition has been described as selective sterility. 

Certain animal experiments have thrown an interesting light on 
such problems. It has been found possible by restriction of diet to 
breed animals with a low degree of fertility. Such animals, when 
mated with others of the same grade, prove sterile, but yet when mated 
with animals of high or even normal fertility, produce healthy young. 
Among human beings there are certain families with a tendency to 
low fertility, apart altogether from the question of elective sterility. 
When individuals from two such families are mated the union is likely 
to bo sterile, whereas with other partners of normal or high fertility, 
healthy offspring may result. 

Nutrition. — liec^ent studies in nutrition have shown that it is 

possible by a reduction in diet to reach a level at which the processes 

of growth are satisfied, but where reproduction is impaired ; in the 

female, mstrus is inhibited. When the diet is still further I'educed 

to a point at which growth is impaired, ovulation disappears- the 

sexual inhibition varies with the degree of starvation. In these 

experiments, fat has proved to be more important than carbohydrate 

for the maintenance of fertility. The role of the vitamins has also 

been investigated : deprivation of vitamin A retards ovulation in 

/ 

^ Cdiiotratioji ()f tho phallus into the vagina 'is not essential. Cases have l)een 
recorded in which semen discharged on the vulva has resulted in a pregnancy. Two of the 
authors (Munro Kerr and Hendry) examined together a young woman (two to three months 
pnignani) who had a completely imperforate hymen. It was possible to pass a prolan into 
the vagina through a small opening on tho posterior wall of the urethra just within tht! external 
meatus. Through this ojaming spermatozoa passed into the vagina and found their way to 
the uterine cavity and probably to tho Fallopian tube, where fertilisation of the shed ovum 
took pJa(‘e. 
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growing animals, but even in adults the loss of vitamin B arrests 
ovulation before general nutrition is affected. Vitamin C (anti- 
scorbutic) is seldom entirely absent from the diet, and only a small 
amount seems necessary to maintain fertility. The specific action of 
vitamin E is on reproduction ; but, so far as the female sex is 
concerned, it may be described as an anti-abortive, rather than an 
anti-sterility vitamin. The absence of vitamin E in male rats leads 
to the entire disappearance of the seminiferous tubules, but in females 
there is either abortion or resorption ” of the embryos about fourteen 
days after fertilisation. While a minimal amomit of vitamin E is 
necessary for reproduction, further feeding with this vitamin does not 
increase the fertility — the numbers in and the weight of litters are 
not increased. Vitamin E is so widely distributed that it is difficult 
to imagine an ordinary diet used by human beings which does not 
contain a sufficient amount. Such value as it may have in women is 
in the prevention of abortion (p. 334). 

Age . — Certain other general conditions tend to be associated with 
sterihty. Matthews Duncan considered age an imi)ortant factor : he 
believed that in women the period of maximum fertility was from 
20 to 25, with a slow decline up to the age of 35. and a more rapid 
fall to 45, after which births are very rare. (Calculated in the same 
way for men, the period of maximum fertility appears to be from 
20 to 30, with a slow decline to 40, and a more rapid fall there- 
after. The power of procreation, however, is retained much longer 
by men than by women, and has been demonstrated uj) to the ages 
of 70 and 75. Matthews Duncan showed further that the average 
interval between marriage and the birth of a first child was seventeen 
months. It is reasonable, therefore, to regard every woman who fails 
to conceive within twelve months from marriage as relatively sterile. 

Other General Causes . — Sterility appears in about 33 per cent, 
of consanguineous marriages, as compared with the normal sterility 
rate of 15 per cent. It occurs too when individuals of widely different 
races are mated — octoroons, who represent repeated mingling in three 
generations of whites and negroes, are usually sterile. 

General debility associated with such diseases as tuberculosis, 
diabetes, etc., may be associated with sterility. Obesity, whether 
due to some fault in metabolism^ or to a definite endocrine deficiency, 
is similarly associated. 

Any disorder of the endocrine system predisposes to sterility. It 
is well to remember that due to some dyscrasia of the pituitary some 
30 per cent, of w^omen have normally and periodically anovular men- 
struation, though it has been proven by repeated biopsies that not 
more than 5 per cent, of these women are permanently and habit- 
ually anovular. It has been found that in many sterile women the 
basal metabolic rate is below the normal standard. Many women 
believe that their failure to conceive is due to want of sexual feeling 
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on their part, even during actual intercourse ; while the majority of 
sterile women make this complaint, there are many women who 
conceive repeatedly, without ever experiencing any sexual response. 

It is difficult in the present state of our knowledge to account for this 
incomplete endowment. Alcoholism and addiction to drugs may be 
factors in the production of sterility. An occasional cause is personal 
ignorance — not infrequently patients display amazing ignorance of the 
whole process of sexual relationships. 

Local Causes 

Vulm and VcLgina. —The chief lesions in the vulva and vagina 
likely to be associated with sterility are those which prevent normal 
sexual intercourse ; it must be remembered, however, that there are 
cases in which fertilisation has occurred without penetration (p. 815). 
Disabling lesions have already been described in the previous section 
as causes of dyspareunia, including that functional disability vaginis- 
mus (p. 812). But yet another cause of primary sterility may not 
infrequently be discovered, namely “ tenting ” of the vagina — here 
the vault of the vagina is definitely narrowed and constricted, the 
cervix being felt like a small acorn projecting into an encircling ring. 
This condition, due to a developmental error, is often associated with 
(certain android features in the patient and in her pelvis. 

The variations in the quality and quantity of vaginal secretion 
liave been described (p. 792). The normal secretion is acid in reaction 
with a hydrogen-ion concentration of 4-5 to 5, equal to 0*5 per cent, 
lactic acid. The seminal fluid is alkaline in reaction, and the sperma- 
tozoa can only maintain their rapid movements so long as they are 
kept at a suitable temperature, and in a suitable alkaline medium. 
Even the normal acid vaginal secretion destroys the spermatozoa 
very quickly, and they are seldom found motile in the vagina more than 
two hours after intercourse. Where the acidity of the secretion is 
above normal, it may be reduced by alkaline douches, but the limits 
of functional variation in the reaction are very narrow. 

Many women attribute their functional defect to their inability to 
retain the seminal fluid ; the escape may be due to a congenital 
deformity, a hypoplasia of the vagina with a very short canal, or to 
a deficient perineum with eversion of the lower vaginal walls ; but 
it has also been described as due in certain cases to a very vigorous 
muscular reaction associated with the sexual orgasm. The condition 
is described as profiuvinm seminis, and the patient may experience a 
greater feeling of security by resting on her back for some time after 
intercourse, with her buttocks well raised on a hard bolster. As just 
stated, the life of the spermatozoa in the vagina is very short, the above 
factor may therefore be an important one — the amount of male secretion * 
actually required for fertilisation being small. 

52 
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The Cervix,* — Stenosis of the cervical canal was almost the tradi- 
tional cause of sterility in women up to a few years ago. This belief 
could hardly be supported on mechanical grounds, as the cervix which 
allows the escape of menstrual blood is more than wide enough for 
the ascent of the spermatozoon. The justification for the belief, 
however, lies in the fact that a large percentage of cures, even as high 
as 33 per cent., has been reported in cases in which the only treatment 
employed has been simple dilatation of the cervix. It may be that 
in eases in which the cervical canal is long and narrow, the dilatation 
may ensure the removal of inspissated mucus which has accumulated 
in the canal and made the ascent of the spermatozoa difficult. 

Chemical contraceptives, especially if employed inside a rubber 
cap, or those types which are inserted into the uterus injure the delicate 
ciliated epithelium of the arbor vitae. The resulting irritation and low- 
grade inflammation at first tends to produce an opaque and sticky 
cervical mucous plug which throughout the intermenstrual cycle may 
completely prevent all passage of the spermatozoa ; later, an erosion 
of the external os appears, due to the low-grade inflammation of the 
endocervix spreading downwards (p. 907). Admittedly an erosion is to 
be seen at times in the virgin, but in such cases it is due to a hold up 
of the squamous cell epithelisation at the orifice of the cervix. In the 
type of erosion which is seen due to introduced sepsis, organisms, 
leucocytes and debris can easily be demonstrated. Indeed it has been 
said of this type of erosion that it is the outward and visible sign of an 
inward and invisible endocervicitis. From the point of view of sterility 
it is imperative to diagnose, prevent or treat such conditions (vide 
treatment of erosion, p. 913). 

Where the cervix is unusually long, as in some congenital 
abnormalities, tlie external os may protrude farther down the vagina 
than the pool of seminal fluid deposited in the posterior fornix. 
Where the cervix is inconspicuous, and where the external os is 
level with the vaginal vault, either from hypoplasia or following an 
amputation of the cervix, the cervix may be above the seminal pool. 
Where the cervix is directed towards the anterior vaginal wall, as in 
cases of retroversion and in some cases of acute anteflexion, the seminal 
fluid may not reach the external os. 

Laceration of the cervix may play an important part in the 
causation of acquired sterility, though many women have repeated 
pregnancies in the presence of extensive cervical tears. These 
lacerations are frequently associated with endocervicitis and excessive 
vaginal discharge. The possible reaction of the spermatozoa to such 
abnormal vaginal secretions has already been referred to (p. 817). When 
lacerations are treated for the relief of sterility, cauterisation of the 
infected areas with the electro-cautery is usually better treatment than 
amputation. Even when the physical result of the amputation appears 
eatisfactory, the endocervix may have been so altered as to upset the 
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passage of the spermatozoon. Atresia of the cervix, following par- 
turition or operation, though rarely a cause of sterility would of course 
call for urgent attention because of interference with menstruation 
(haematometra and possibly pyometra). 

Polypi of the cervix, usually resulting from infection and overgrow'th 
of granulation tissue, should be removed by the electro-cautery. 

The Body of the Uterus, — A more accurate knowledge of the 
physiology and pathology of the endometrium has largely displaced 
envdometritis as a cause of sterility. The most important endometrial 
irregularity is the incomplete menstrual cycle associated with anovular 
menstruation (p. 53) ; in such cases examination of the endometrium 
removed about five or six days before the period shows no evidence of 
the secretory phase, and indicates the absence of an active corpus 
luteum in the ovary. There are certainly a few cases in which hyper- 
trophy of the endometrium, with even polypoid growth, may be associ- 
ated with sterility, but it also causes such profuse menstrual bleeding 
as to require treatment on that account. The operation of curettage 
plays little part in the treatment of sterility, except very occasionally 
as a diagnostic measure (p. 118) ; in fact, such an operation, carried 
out in the treatment of incomplete abortion, appears in some cases 
to have been the starting-point of acquired sterility, probably from 
the introduction of a low-grade infection to the isthrnial or inter- 
stitial portions of the tubes. Much more important than the endo- 
metrium in the aetiology of sterility is the general development of the 
uterus. 

Hypoplasia or immaturity of the uterus is usually associated with 
late onset and/or irregularity of the menstrual periods together with 
dysmenorrhoea— sterility but completing the clinical picture. 

I^terine displacements are of some importance. The relationship of 
acute anteflexion to sterility depends not so much upon the flexion, 
or possible stenosis of the cervix, as upon the degree of hypoplasia of 
the body of the uterus, so often associated with this congenital 
deformity (p. 860). Where the body of the uterus is well developed, 
dilatation of the cervix may secure the desired result. In cases of 
congenital retroversion the degree of development of the uterus is also 
of prime importance. 

There is ample clinical evidence that retrod isplacement is a cause of 
sterility. Many patients have been able to conceive following the 
correction of such a displacement, and the maintenance of the uterus 
in anteversion by a vulcanite pessary or a suspension operation. With 
the body lying in the pouch of Douglas the cervix lies along the axis 
of the vagina, or against the anterior wall, and is directed away from the 
receptaculum seminis in the posterior fornix. A most interesting factor 
in such cases has emerged from the tests for patency of the Fallopian 
tubes described later in this section. In many cases the tubes do not 
allow the passage of air so long as the fundus lies in retroversion or retro- 
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flexion — the tubes being mechanically occluded ; when the displacement 
is corrected, air passes freely through the tubes. These observations 
apply only to cases of mobile backward displacement, congenital or 
acquired ; , in cases of fixed retroversion, sterility is probably due to 
the inflammatory lesions of tubes, ovaries and pelvic peritoneum, so 
often associated with this condition. 

Prolapse of the uterus, even when the cervix comes down to 
the vulva in the erect posture, has extraordinarily little effect on 
<iontinued fertility. 

There is an important relationship between fibroid tumours of the 
uterus and sterility : one estimate gives the incidence of sterility 
in women with fibroid tumours as 30 i)er cent. Some clinicians have 
suggested that these neo])1asms develop because the woman has failed 
to conceive. Fibroids as a cause of sterility have usualty to be 
considered in women over thirty or thirty-five years of age, already 
beyond the optimum age for fertility. The functional disturbance 
produced by a fibroid tumour depends on the extent to which the 
neoplasm distorts the uterine cavity, or interferes with the vascularity 
and nutrition of the endometrium. It would ap|iear that sterility is 
most frequent in the submucous tyj)e of fibroid, or where the tumour 
produces distortion of the course of the Fallopian tubes or of the 
uterine cavity ; the relationship of such tumours to abortion has 
already been referred to (p. 323). Another factor in the relationship 
of fibroids to sterility is the frequent association of such tumours with 
low grade chronic inflammatory changes in the Fallopian tubes, and 
with cystic or endometriomaious changes in the ovaries. Jn cases in 
which fibroids are associated with steriJity, the operation of myomectomy 
is well justified, not only in the hope that it may allow conception and 
prevent abortion or dystocia but also as sound treatment for the neo- 
plasm itself. There are many records of fertility established by such 
treatment. 

Fallopian Tultes . — Lesions of the Fallopian tubes have always 
been recognised as x)otent factors in female sterility, and were believed 
to accoimt for about Ifi per (;ent. of such cases. With the means 
formerly available, only those cases in which a palpable lesion of the 
tubes could be identified on bimanual examination, or a less bulky 
lesion observed later at an abdxmiinal operation could be included. 
The method of tubal insufflation with gas, introduced by Rubin in 
1920, has allowed a complete revision of those statistics ; this method 
has identified complete tubal occlusion in about 29 per cent, of all cases 
seeking advice. But in only 14 per cent, of patients with primary 
sterility are the tubes found to be blocked. The method has also 
demonstrated that the tubes may be partially occluded in the phase 
of extreme congestion preceding each menstrual period, and that 
tubal occlusion associated with backward displacement of the uterus 
may be mechanical and due to the malposition of the uterus. 
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Congenital lesions account for a very small proportion of cases of 
tubal sterility ; the malformation may amount to complete absence, 
a persistence of the spiral convolutions characteristic of infancy or 
defective development of the fimbriae. Such lesions cause absolute 
sterility. 

The most frequent and important lesions of the tubes, associated 
with sterility, are inflammatory. Gonorrhoeal infection is the most 
common cause. It produces great destruction by involving the 
mucous membrane — obstructive adhesions form between its folds, 
closing one or both ends of the tubes (p. 1028) ; usually both sides 
are affected. Tuberculous lesions are equally destructive, but much 
less frequent. Puerperal infection, especially following abortion, is an 
important source of acquired sterility, but the effect on the tube may be 
much less marked than in gonorrhoeal lesions, although in the graver 
forms of puery)eral infection the tubes may sustain great damage. 
In milder puerperal infections there may be little or no injury to the 
mucous membrane, as the infection travels through the cellular tissue 
and gives rise to a perisalpingitis with subsequent angulation or stricture 
of one or both tubes. Tn some the occlusion may be entirely confined 
to the abdominal ostium at the fimbriated end. In others the 
blo(^k is only at the uterine ostium and in the interstitial portion of 
the tube, the remaining distal portions being quite normal and 
healthy. Lesions of these types are worth considering from the 
point of view of plastic surgery, for salpingostomy or tubo-uterine 
implantation has a success rate of 20 to 30 j)er cent., the ratio varying 
with the experience of the operator in this class of work. On the other 
hand, if the tubes are occluded in the isthmial portion or the history 
suggests that goiiorrhma is the cause of the block, the chances of 
success are minimal. 

Inflammatory lesions associated with appendicitis are usually of the 
perisalyhngeal or fimbrial type, unilateral, and cause comparative!}^ 
little damage to the mucous membrane ; such lesions may be very 
favourable for ])lastic surgery. Pelvic adhesions may occur after any 
inflammatory or tubercular condition of the upper or lower abdomen. 
These tend to surround the tubes and ovaries with delicate veils of 
]>eritoneum, occlude the fimbrial ostia and bind the uterus to the 
peritoneum of the })osterior pelvic wall. Such cases of sterility are 
eminently suitable for restorative surgery. 

Neoplasms of the tubes are rare, but the lumen may be distorted 
by ovarian (especially intra-ligamentous) or uterine tumours. The 
interstitial part of the tubes may become obliterated by abnormal 
endometrial proliferation, and in salpingitis isthrnica nodosa the isthmial 
portion is usually occluded (p. 1032). 

Investigation of Tubal Patency. — In 1920 Rubin introduced his 
method of testing the patency of the Fallopian tubes by allowing 
carbon dioxide gas under pressure to escape into the abdominal cavity 
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by means of a cannula introduced into the uterine cavity. To-day 
there are several methods of insufflation ; some use the COg apparatus 
of Provis ; others the ingenious and accurately recording instruments 
devised by Rubin or Bonnet or Marbach. On the other hand many 
people, unless they are running a large sterility clinic, prefer to use 
air, the pressure of which is recorded on a simple blood-pressure gauge. 
The apparatus, whether it is that of Douay (Pig. 322), or one with a 
cannula attached to a Higginson syringe and dial, is cheap, handy 
and answers most purposes ; by that is meant, it will inform the operator 
whether or not both tubes are patent and at what pressure. Should 
normal patency exist the therapeutic value of such a procedure is about 



Fig. 322. — Insufflation Apparatus. (Alien & Hanburys.) 

15 per cent. Insufflation may be done under morphia and atropin 
in the consulting room, but most often, and preferably, it is performed 
under general anaesthesia as a part of the operation of dilatation for 
dysmenorrhoea and/or sterility. 

However performed certain rigorous precautions must be observed 
before insufflation ; for instance previous examination should have 
determined the presence of any tubo uterine inflammation or tenderness. 
There should be no purulent cervical discharge nor should there be any 
menstrual or uterine bleeding at that time. The best time to determine 
patency of the tubes by insufflation is the first week following complete 
cessation of menstruation. 

When one tube only is patent, the pressure necessary before the 
passage of gas may rise up to 100 to 120 mm., and the sound of escaping 
gas or air can be heard over one iliac fossa only. If the investigation is 
being conducted under anaesthesia, it is not advisable to allow the 
pressure to rise above 200 mm., as the patient cannot indicate by 
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her sensation of pain that closed tubes, possibly with atrophied walls, 
are becoming dangerously stretched by the pressure. If the patient 
is not anaesthetised, her experience of pain as a guide to intratubal 
pressure may allow the pressure to be raised up to 250 or even 300 mm. 
The maintenance of such a pressure, together with the absence of any 
sound of escaping gas or air, indicates almost certainly complete occlusion 
of both tubes. Rubin claims that he is able to diagnose the seat of 
tubal obstruction from the patient’s description of the site of the pain ; 
but there are few gynascologists who are prepared from their own 
experiences to allow such accuracy to the method. 

Occasionally the pressure may rise to quite a high figure — 160 to 
180 mm. — and then drop quite suddenly to 60 to 80 mm., continu- 
ing at that level with a steady escape sound inside the abdomen. 
Provided accidental leakage can be eliminated, this indicates that 
some obstructing adhesions have been overcome or that a plug of 
mucus has become displaced. Rhythmic peristaltic movements of 
the tubes have been demonstrated in fresh operation specimens, and 
corroborated by kymograph tracings taken during tubal insufflation ; 
abnormalities of this tubal activity have been suggested as further 
possible causes of sterility. Tubal spasm at the isthmus can be similarly 
demonstrated by using the apparatus of Bonnet or Rubin. 

In Rubin’s original observations he based his complete positive 
results not only on the pressures recorded by the manometer and 
tlie sound of the gas escaping into the abdomen, but also on the 
establishment of a pneumoperitoneum as demonstrated by radiological 
examination. The patient is photographed as soon as she rises from 
the table, and a subphrenic pneumoperitoneum can be demonstrated 
on one or both sides. This confirmation may be advisable in stout 
patients in whom the sound of escaping gas is obscured, but is seldom 
neces.sary in the i>resence of the other positive signs. 

The presence of free gas or air in the x>eritoneal cavity may give rise 
to slight discomfort, particularly pain in the chest and shoulders ; 
sensitive patients may comj)lain of faintness and sickness, usually 
relieved by lying down. These discomforts can be obviated by using 
small amounts, by stopj)ing the test as soon as ever i) 08 itive signs 
are elicuted. There is less trouble with this complication when carbon 
dioxide gas is used than in the forms of test apparatus in which air 
is employed ; the carbon dioxide is more quickly absorbed by the 
peritoneum. The test may cause slight uterine bleeding for one or 
two days, but this appears to be of little imi)ortance. When Rubin’s 
test is employed according to the principles ihdicated, with respect 
not only to the details of the procedure but also to the condition of 
the patient, it appears to be a reasonably safe method. 

Employed originally as a diagnostic method, Rubin’s procedure has 
been found to have a therapeutic value. Rubin himself found that 
among the women whom he had investigated, conception occurred in 
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about 15 per cent., in whom there had been no other treatment. While 
the slight dilatation of the cervical canal may have been a factor, it 
is probable that the gas pressure may have freed some adhesions or 
displaced some mucus, as has been referred to above. For this reason 
we recommend that insufflation be repeated two or three times, in 
the hope that a therapeutic result may be obtained : in such repeat 



Ficj. 323. -iShowing a Normal UteruH and Fju. 324. — Tho same Patient Hhowiiiff 
Markedly Spiral Tubes in a Case of One “ Feathering ” of Lipiodol over the Pelvis 
Child Sterility. —24 hours lat(‘r. 
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Fi(j. 326. — Showing Occlusion at the 
Fimbrial End of Both Tubes subsequent 
to Jiow Grade Puerperal Infection. 



Fio. 32(). — Showing the Rounded Cornua 
of Total Occlusion substiquont to Crimin- 
ally Induced Abortion. 


insufflations it may be possible to avoid tubal spasm by giving the 
patient morphia or atropin half an hour before the operation. 

Lipiodol . — Gas or air insufflation is a very satisfactory way of demon- 
strating the patency or occlusion of the tubes, but except in the 
opinion of a few authorities it does not give precise information 
regarding the position or extent of occlusion in tubes which are closed, 
or the prospects of improvement by surgical measures. For this 
purpose another method has been introduced — the injection of the 
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tubes with opaque fluids which will give a shadow on a radiograph. 
In Rubin’s earlier experiments he used fluid media, but found them 
irritating to the peritoneum. Following the employment of lipiodol 
(a non-irritating 40 per cent, solution of iodine in poppy-seed oil) the 
therapeutic results have been almost treble those of insufflation. Such 
results may be due to the iodine acting as a germicide upon the 
mucous membrane of the uterus and Fallopian tubes, or possibly the 
lipiodol has a stimulative action upon the ciliary mucous membrane 
and the white tunic of the ovary. Some maintain that it breaks down 
sticky adhesions and thereby reawakens rhythmic movement of the 
Fallopian tubes which can transmit the ovum from the fimbriae to the 
isthmus. Whatever the action, if the oil be injected with the usual 
precautions shortly after cessation of the menstrual period conception 
frequently occurs within three months. Moreover, quite apart from its 
therapeutic value is the vital importance of knowing and being able 
to demonstrate on a film the ability of a woman to conceive after a 


Fm. 327. — Syriiig<)H. (Thaekray.) 

sc])tic labour or miscarriage, criminal abortion, fulminating appendicitis, 
extrauterine gestation and the like. Such problems frequently present 
themselves, and it is only upon the evidence of a hystero -salpingogram 
that an opinion can be arrived at or the strategy and tactics of an\^ 
surgical ])rocedurc })ro])erly be planned. 

The technique is simple. The patient who has previously been 
examined is asked to meet the gynaecologist in a hospital X-ray Depart- 
ment or the consulting room of a radiologist. She is placed upon the 
X-ray table in the dorsal position with the buttocks raised on a sand- 
bag. One limb of a Barnes speculum being inserted, the cervix is 
grasped by a volsella and painted with dettol or iodine. The nozzle 
of the syringe (Fig. 827) is introduced and held taut against the cervix 
and the sand-bag is removed. 

A fluoroscopic screen is then placed upon the abdomen and the 
lights are switched off. The warmed lipiodol or viscous neo-hydriol is 
then injected and watched on the fluorescent screen passing from the 
uterus to the tubes and gently spilling (after 5 or 6 c.c. as a rule) into 
the j)eritoneal cavity. At the right moment, when a satisfactory 
picture is featured, the X-ray film is taken. If the position of the 
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uterus is backwards she is then turned on her side and another film 
taken. 

Anaesthetics are never necessary and are indeed better avoided. 
If the patient is nervous or one suspects from previous examination 
that she may be spasmophilic, she can be given beforehand gr. 
of atropin and/or J gr. morphia. In Out-Patient Departments, 
where 6 or 7 patients are filmed one after another, no injections 
are needed. 

If there is any question as to a proper peritoneal spill, or doubt 
regarding the patency of the tube or tubes, it is always advisable to 
ask the patient to attend for a straight film picture twenty-four hours 
later, in which case the oil will be seen feathering over the pelvic 
cavity (Fig. 324) , whereas if there is a block as in Pigs. 325 and 326 the 
distal end of the tube will be clubbed both before and after the control 
picture. Occasionally filling defects may be seen on the film indicative 
of submucous fibroids. With due care there are very few complications. 
In a series of 2500 salpingograms there was no case of infection or 
catastrophe. There were, however, two cases of oil embolism which 
beyond causing temporary pallor and sickness were of no consequence. 
In both of these the oil was injected too soon (day following) after a 
menstrual period. 

It often hapi)ens that cases negative to or air are found to be 
positive to oil, that is, the oil readily spills into the peritoneal cavity ; 
the reason for this is that the warm oil does not or is not so likely to 
cause spasm of the tubes in the interstitial portion. If the tubes are 
occluded at the internal ostia it will seem that the cornua are 
rounded (Pig. 326) ; whereas if only spasm exists the appearance is 
pointed . 

If the block is at the fimbrial ends or in the ampulla^ the prognosis 
for salpingostomy is relatively good, but should the interstitial portion 
be occluded and the history be that of criminal abortion, it will very 
frequently be discovered at operation that the distal portion of the 
tube is patent and normal (a thing practically never found where 
there has been a history or suspicion of gonorrhtea). 

In such a case tubo - uterine implantation (Pig. 328), which 
has a success rate of about 20 per cent., is worth consideration, but if 
the tubes are occluded in the istlimial portion, results are disappoint- 
ing, for even though the canal can be opened and threaded, it shortly 
after closes again ; furthermore with the patent distal portion of the 
tube implanted into the uterus there is hardly sufficient tube left to 
function normally (vide Chapter LIX). 

Ovaries . — ^The place of ovarian lesions in sterility is more difficult 
to assess and impossible to demonstrate. Defective development of 
these organs is usually associated with evidence of endocrine deficiency, 
including infrequent or scanty menstruation ; the uterus also in such 
cases usually shows underdevelopment. The possibility of stimulating 



STERILITY 


827 


the organs to more complete development has been referred to (p. 778). 
In cases associated with anovular menstiliation (p. 53) the essential 
fault is hypofunction of the pituitary, and an attempt may be made 
to stimulate the Graafian follicles to complete development by the 
administration of the gonadotropic hormone of the anterior pituitary 
lobe (p. 778) or the serum of pregnant mares (gestyl). 

Ovarian sterility may also be acquired as a result of inflammatory 
processes, neoplasms or other factors. The commonest cause in this 
group is a pelvic peritonitis, imbedding the ovary in adhesions, 
producing great hypertrophy of the capsule, and preventing the 
shedding of ova. The ovary may also be involved in abscess formation 



Fju. 328 


Th(^ Typical Dog’s Ear appearance of 
a Spasmodic Ocednsion at both Oormia. 
This patient, four married, con- 

ceived the following month. 


Showing the lines of both tubes which, after 
excision of the proximal blocked (cornual) 
portions, have been threaded with silvtjr 
wire and implanted into the Uterus. They 
are removed in two months. ( Vide, plastic 
operations on Fallopian tubes, Chapter LIX). 


(p. 1043). Among tumours, corpus luteum cysts are usually associated 
with sterility ; ovarian endometriomata, going on to the formation 
of chocolate cysts, produce sterility, but in such cases operative 
interference, with careful excision of the new growth from the rest of 
the ovarian tissue, may secure fertility. Ovarian and parovarian 
tumours may produce sterility by splitting the layers of the broad 
ligament and compressing the lumen of the tube. The treatment of 
ovarian neoplasms is certainly surgical, and conservative methods 
must be pressed to their utmost to secure fertility. The decapsulation 
of the ovary with a thickened tunica albu^inea^ is not likely to meet 
with success. 

Pdvic Peritoneum , — ^The importance of pelvic peritonitis in the 
causation of sterility has been referred to. The adhesions persisting 
from such a lesion, whether originating from an intestinal inflammatoiy 
process, a tuberculous process, or from the reproductive organs them- 
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selves, may seal off the ends of the Fallopian tubes, bury the ovaries in 
a mass of adhesions, and retain the uterus in retroversion. In only a- 
few cases is it likely that fertility will be secured by the surgical 
treatment of such extensive lesions. 

The Investigation and Treatment o! an Individual Case ol Sterility. — 
The investigation of a case of sterility should begin with a careful 
assessment of the woman’s general condition. Inanition and obesity 
are equally important : the former may indicate some wasting disease, 
such as diabetes or tuberculosis, the latter some metabolic or 
endocrine disturbance incompatible with pregnancy. Reference has 
been made to the fact that in many sterile women the basal metabolic 
rate is low, though there may be no other sign of thyroid insufficiency. 
For this reason we consider that th3n’oid therapy, 1 to 3 grains a day for 
twenty-five days in every month, is essential for at least three months, 
and combined with this treatment the patient should take three capsules 
of halibut oil a da}^ and five drops of Lugol’s iodine in milk. Previous 
illnesses and operations should be inquired into, e.g., an attack of sup- 
purative appendicitis in adolescence may have prejudiced the patient’s 
prospects of pregnancy. The patient’s habits regarding dietary and 
exercise may be important. At this stage inquiry may be made regarding 
fertility in the patient’s family. 

Her menstrual history requires special (consideration. Delayed 
puberty or scanty and painful menstniation may indiccate hypo- 
function or hypoplasia of the reproductive organs or of their controlling 
endocrine glands. Exc^essive menstruation requires investigation as a 
clinical problem apart from sterility. Exccessive leucorrhmal discharge 
may indicate some organic lesion. Should the patient have had a 
previous pregnancy or pregnancies, the history of each pregnancy, its 
termination in abortion or full-term labour, operative interference, if 
any, and the nature of the convaleseencce should be noted. Finally, 
inquiry should be made regarding marital relationships. 

This interrogation should be followed by a detailed examination 
of the patient. Note should be made of any abnormality in the second- 
ary sex characteristics. During the examination of the pelvis some 
definite lesion may be found, but very often the reproductive organs 
are found to be perfectly normal. 

Whatever be the findings, no. further steps should be taken until 
the husband’s condition has been assessed with equal detail. This 
investigation should include an examination of a (chemical free) condom 
specimen of the seminal discharge, carried out within an hour of its 
being secured and kept at a low temperature until examined : the 
number and motility of the spermatozoa, the frequency of dead sper- 
matozoa and of abnormal forms should bo estimated. Hitherto much 
stress has been laid upon the postcoital test of Hiilmer which depends 
upon the discovery of live or motile sperms in the cervical canal for 
a matter of hours after cohabitation. If such spermatozoa were found 
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then the husband was deemed fertile, but if they were absent then the 
man was indicted. But since it has been shown that the penetrability 
•of the cervical mucous plug is subject to cyclic variations which depend 
upon the oestrogen level of the blood it may quite well happen that a 
Hiihner test will be found positive on certain days of the cycle and 
negative on others. Therefore such a test, if it is to be made, should 
only be performed between the tenth and the eighteenth days of the 
cycle. Moreover, it should not be forgotten that the finding of actively 
motile sperms in the canal does not necessarily indicate fertility, for a 
man may have a low sperm count and a high percentage of pathological 
cells and yet the sperms may show adequate motility. Therefore, since 
motility se is no criterion of male fertility, all the test really tells 
us is that the husband is capable of depositing his seminal fluid in the 
neighbourhood of the cervix. 

Where the husband’s condition has been found satisfactory, and 
some definite lesion has been identified in the woman, that lesion 
should be dealt with according to its nature — a thickened hymen 
excised, a cervical polypus removed, a displacement rectified by 
•operation, or a fibroid tumour removed by myomectomy. 

Most important is the investigation of the cervix. An obvious 
infection of the cervix, or an erosion, should be suitably dealt with (p. 
912), But other more subtle causes may have to be investigated. The 
secretory cells of the endocervix vary according to the ovulation and 
oestrogen cycle, and there is a corresponding cycle in the Fallopian 
tubes. It is demonstrable that the normal secretion of the cervical 
canal for most of the cycle is thick, viscid and opaque, but at the time 
of ovulation (three to five days) and for a few days just before men- 
struation this secretion becomes thin and crystal clear. Moreover, at 
this time not only does its reach an average of 8*5 and the secretion 
become loaded with mucin and glycogen, but the temperature of the 
canal rises to 99*6 or 100 degrees. Can it be doubted that the object of 
all these changes so easily demonstrated with platinum loop, nitrazine 
paper and thermometer are but to assist sperm migration ? Therefore 
should any aberration of function be discovered — the result of contra- 
ception or gross infection- -it will often be suificient to remedy the 
cervical plug defect, or any condition that maintains the cervical 
mucous in a state of opacity and viscidity ; for assuredly it is this 
infected and mechanicial barrier that prevents proper migration of the 
spermatozoa into the endometrial cavity. Occasionally Nature is able 
tx) get over this difficulty by the process of orgasm, for this state results 
in a sudden outpouring of a highly alkaline thin fliiid which washes away 
the hitherto viscid plug — its place being taken by a clear but permeable 
secretion. But should Nature not succeed, then this cervical barrier 
will need treatment by dilatation and drainage, or electro-cautery or 
short-wave therapy, with or without copious hot saline douches twice 
daily between the periods for three to six weeks. 
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Insufflation of the Fallopian tubes should be carried out if possible 
at the correct time of the cycle, and should there be any smallness of 
the external os, and especially if there is any dysmenorrhcea, it is wise 
at the same time to do a dilatation of the cervical canal up to the size 
of a No. 10 or 12 Hegar. Routine curettage should form no part of 
this operation and is better avoided, though it is often of scientific 
value to take a biopsy scraping of the endometrium, particularly if 
it should happen that the menstrual period is due in a few days, for 
in that way (though an anaesthetic is by no means needed to take an 
endometrial biopsy) it may be possible to determine the presence of 
anovulation by finding no secretory cells in the acini. Injections of 
pregnant mares serum (400 to 1600 units) between the sixth and twelfth 
days of the cycle have been used for anovular menstruation, but before 
initiating this treatment it is important to discover by repeated biopsies 
several months running whether anovular menstruation is habitual. 
Up to date, pregnant mares serum has been given more often empiri- 
cally than scientifically, so it is difficult to assess either the value of 
the therapy or the real frequency of anovulation. 

After complete investigation which includes hystero-salpingography 
in all cases where there is no dysmenorrhcea or other contraindication, 
the patient and her husband should be given general advice regarding 
what may be called the hygiene of conception. They should be informed 
that the most favourable time for intercourse is from the tenth to the 
sixteenth day of the menstrual cycle, and that too frequent intercourse 
is prejudicial. The importance of an adequate diet, with an ample 
vitamin content, of exercise and fresh air, and of sufficient rest- both 
mental and physical — should be stressed. 

Finally, recent work on the subject would seem to indicate that 
under certain circumstances fully to be understood by both parties 
artificial insemination should be advised. In some sterility cases 
mechanical factors are responsible : in others there may be develop- 
mental errors ; in still others one of the parties may be sterile whilst 
the other is fertile, or may be there are hereditary tendencies which 
it is inadvisable to transmit. 

Should the husband’s semen be available, and of 100 per cent, 
excellence, the modern technique is not difficult, though it is well 
to sound a preliminary note of warning that tlie success rate is rarel}' 
more than 40 per cent,, but this can be improved if the insemination 
is repeated after the lapse of one day. If the sperm count should be 
below" normal, centrifugalisation before injection may improve the 
chances of success. 

The husband and wife are asked to reside in a house or hotel 
fairly close to the consulting room of the surgeon. The husband is 
requested. to abstain from cohabitation for at least two weeks before 
the selected ovulation date, that is the twelfth to the sixteenth day 
of the normal cycle, or the fourteenth to fifteenth day from the first 
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expected day of the next period. At 8 to 9 a.m. coitus interruptus 
should occur, the husband ejaculating into a sterile dry jar (a condom 
should on no account be used). Within a maximum of one hour the 
wife presents herself at the consulting room with the jar, which should 
have been kept at room temperature and in no way heated. She is placed 
in the lithotomy position on a sand-bag. A speculum being inserted, the 
os is exposed and wiped clean. A half to one cubic centimetre of the 
semen (which liquefies within twenty minutes of emission) is then 
drawn up into a special pipette or S3nringe which is passed first into the 
external os and slowly injected. It is important to see that no air is 
injected with the semen, for if so there will be instant contraction of 
the uterus and possible extrusion of the contents. Before withdrawing 
the sj)eculum it is a good plan to inject the remaining semen into the 
vault of the vagina so that the cervix is bathed in a seminal pool. A 
piece of wool is placed in the mouth of the vagina to prevent soiling, 
and the patient remains on her back in the elevated position for an 
hour. She then gets up and goes about her business. 

In the event of the husband’s semen being impotent there is at 
present no legal objection (provided both parties sign an affidavit to 
the effect that they know what is being done) to a donor providing 
the semen. The surgeon would, of course, be responsible for the genetic 
and health background, together with the sperm picture and racial 
type of the donor. There are, however, moral and other objections which 
deserve most careful consideration, hut which cunnot be discussed here. 

BIRTH CONTROL— CONTRACEPTION ^ 

General Remarks. — The gynsBcologist or family practitioner is 
frequently asked by married women of all classes for advice and instruc- 
tion on birth (jontrol. His attitude to such a request is clearly defined 
in respect to one specific group — he should advise contraception if in 
his opinion ])regnancy would aggravate an existing disease to the extent 
of i)lacing the woman’s life in danger or of doing serious injury to her 
future health. It is not for him to advise the newly married who for 
I)ersonal reasons desire to prevent the occurrence of pregnancy, unless 
here again the state of health or very special circumstances indicate 
that to delay the occurrence of pregnancy would be definitely to her 
benefit. Whenever this rigid and rational line is extended, and condi- 
tions other than health are introduced as justifying the tendering of 
advic*e by medical men in regard to contraception, their foothold 
becomes less secure ; although a scientifically controlled parenthood, 
to be referred to later, has the support of large numbers of both medical 
and lay public. Medical men have a very great responsibility in 
these days when contraception is being so extensively practised b^^ 
married women for social, economic and selfish reasons. The falling 

^ The authors express their indebtedness to Dr Meave Kenny (First Assistant, Depart- 
ment of Obstetrics and Gynaecology, British Post-Graduate Medical School, l^niversity of 
London) for the assistance she rendered in drafting this section. 
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birth rate in this country (and in all Western nations) threatens race 
extinction if not arrested in the near future. The gravity of the 
situation is evident from the following figures : — 

England and Wales 

Years Total Births 

1915-17 . . . 2,268,500 

1940-42 . . . 1,849,000 

In a leading article in The Times of 6th April 1943, entitled “ An 
Illusion of Stability,” the writer reviewing the birth rate made the 
following statement ; — In the years preceding the war the Net Re- 
production Rate for England and Wales was 0*8. In other words, the 
number of female births fell short by 20 per cent, of the number which, 
other conditions being equal, would be required to replace in the next 
generation the women of reproductive age in the present generation. . . . 
The inauguration of a population policy with the aim of raising the 
net reproduction rate to 1 is more necessary than ever. It would be 
deplorable if the rise in the number of births in 1942, welcome as it 
is, should create an impression that the solution of the population 
problem may, after all, not be so urgent. 

The conclusion is that no basic change in the fertility pattern has 
so far taken place. The tide of reproduction, which has been receding 
for over sixty years, has not yet turned.” 

Contraception is blamed by many for the falling birth mte and 
certainly it is a most effective means of limiting the family. But let 
it be clearly understood that it is the means — and a most useful and 
desirable means for limiting the family in individual instances- but it 
is not the motive. Putting aside the instances (and unfortunately 
their number is large) in which the motive is })urely selfish, the great 
bulk of married women to-day, in agreement with their husbands, 
employ contraceptive measures for economic reasons — they dread 
unemployment and loss of income, they are concerned about house 
and rent and the education of their children — to mention only a few 
outstanding examples. It is not the province of the authors of this 
textbook to discuss remedies for this grave situation further than to 
state that in their opinion the Government should, and without further 
delay, appoint a widely representative body to consider the question 
in all its asi)ects (they are many and varied), and to make recom- 
mendations. A Royal Commission might or might not be the most 
suitable body to undertake the inquiry, but that decision rests with 
the Government. 

Here would appear to be the most suitable point to draw attention 
to the fact that the two terms “ contraception ” and “ birth control ” 
are not synonymous. 'J'he aims of contraception are purely negative, 
viz., the prevention of conception, but birth control in its widest sense 
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and a8 advocated by so many to-day has aims of a positive as well as 
a negative nature-^-its motive is a planning and spacing of children 
to the best advantage of the family and of the State. It is claimed 
by large numbers of the community that this scientifically controlled 
parenthood should be the ultimate policy of an educated nation. 
Much can be said in favour of this rational eugenic policy provided 
married women shoulder their responsibilities. Married women cannot 
be expected to contribute families of Victorian proportions, and it is 
questionable if this is desirable ; but to arrest the alarming fall in the 
birth rate is their responsibility, shared naturally with their husbands. 

Mention too must be made of the injurious local effects produced 
by long-continued employment of contraceptive measures (vide Sterility, 
p. 818) — possibly these are exaggerated by the opponents to contra- 
ception and minimised by its advocates. This, however, can be most 
definitely stated, that it is highly undesirable and prejudicial that 
young couples should start off married life and freely employ contra- 
ceptive measures. 

Indications. — Let us now consider the specific conditions or circum- 
stances under which a medical practitioner is justified in prescribing 
contraceptive measures. We would stress the point that the indications 
mentioned are almost identical to those for which therapeutic abortion 
is recommended and employed. Contraception is therefore the alter- 
native, and a more rational and safer alternative than induction of 
abortion — it comes into the category of preventive medicine. But 
witli this differencje, that in many instances the tefit of pregnancy may 
hiive, to be employed as not infrequently it is impossible to predict 
the effect of pregnancy on an individual the subject of a grave disease 

(1) Chronic Renal Disease. Chronic Hypertension. — Repeated 
toxcTinias of pregnancy {vide p. 210). 

(2) Pulmonary Tuberculosis until the lung lesions are healed (p. 278), 
and other forms of active tuberculous disease. 

(3) Advanced Cardiac Disease . — In cases of this nature great 
discretion must be exercised in recommending contraception, as can be 
judged by considering what has been written on cardiac disease as a 
complication of pregnancy (p. 242). (Jontraception is obviously 
advisable in the woman who has had several children and falls into 
Group 1 11 . In the vast majority of cases, however, the test of pregnancy 
must be permitted with the dernier ressort of induction of abortion or 
jnemature labour in reserve. 

(4) Repeated Pregnancies at Short Intervals which are Definitely 
Undermining the Health of the Patient. — Some women are peculiarly 
prone to fall pregnant. While very many are unaffected by repeated 
pregnancies at short intervals, in a large number the general health is 
undermined. With each succeeding pregnancy the increasing incidence 
of grave complications (accidental haemorrhage, placenta pra^via, 
postpartum hemorrhage, etc.) has also to be taken into account (p. 701). 
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(5) Diabetes, Thyrotoxicosis, Disseminated Sclerosis or other grave 
diseases of the central nervous system. 

(6) Severe Recurrent Pyelitis during pregnancy might also be justifi- 
ably included. 

To extend the above list and include other conditions (e.g. deaf 
mutism) on eugenic grounds is more than the authors feel justified in 
doing at present. They fully realise, however, that in the course of 
time the emplo3mfient of contraception on purely eugenic grounds 
may have to be considered most carefully — to give a specific example, 
in cases in which one or both parents have a very bad mental history. 

The Church has interested itself in this problem. The Roman 
Catholic Church bans the giving of contraceptive advice in any circum- 
stances. It must be pointed out. however, that it does permit three 
methods of birth control to be practised by its members, viz., complete 
abstinence, “ safe period ” intercourse and coitus reservatus or carezza. 
The ban, therefore, is only on the chemical and mechanical means of 
family limitation described below and on coiitis interruptus. Generally 
speaking, all other Catholic Churches view with disfavour the employ- 
ment of contraception, but not to the same extent or so definitely 
as does the Church of Rome. 

Contraceptive Technique.— The necessary characteristics of all 
good methods are that they should be effective, harmless, easy of 
application and cheap. Every doctor should (;l\eck the proposed 
method against these standards, bearing in mind too that the method 
advised must be psychologically acceptable to both ])arties of the 
marriage. The means available are : — (1) Mechanical. Protection of 
the os uteri against direct insemination. (2) Chemical. Killing of the 
spermatozoa deposited in the vagina. The orthodox method is a 
combination of these, that is, the use of a mechanical barrier and a 
chemical spermicide. The form of barrier used varies with the })arity 
of the patient. Nullipara* are generally advised to use the Dumas 
cap, which is a shallow basin of thin rubber with a solid rounded rubber 
rim. Its retention in position is assured by careful fitting into the 
vaginal vault and the good tone of the vaginal canal. Multiparous 
women with lax vaginal walls are better served with a large cap, a 
slightly convex diaphragm of thin rubber within a rubber-covered 
watch-spring pessary. The “Racial’' or “Pro Race” cap, which 
fits closely by accurate size and suction to the nulliparous cervix, is not 
recommended as its prolonged use may cause damage. Male sheaths 
or condoms of various materials are also in general use, but are psycho- 
logically inacceptable in many cases. All the above should be used 
in combination with chemical spermicides applied to both surfaces 
for greater protection ; the best known of these are G.P. ointment 
and Volpar jelly, neither of which has been shown to affect deleteriously 
the vaginal secretions. The cap should be left in place for at least 
ten hours after intercourse and its removal preceded by a vaginal 
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douche of 1 in 500 lactic acid or tap water. With proper care the 
proportion of failures is only 1 or 2 per cent, in many thousands 
of cases reviewed by various authors. The widely advertised but quite 
unreliable chemical contraceptives on the market have usually a quinine 
base which may affect susceptible individuals and retention of their 
residue may set up a vaginitis. 

Some experienced gynaecologists hold that alteration of the pH of 
the vagina, erosion of the cervix and decreased permeability of the 
cervical mucous plug may result from the use of mechanical and chemical 
contraceptives of the tyjjes mentioned and thus cause permanent 
sterility. Birth-control specialists deny this and quote in their support 
the frequent occurrence of these conditions in the absence of any 
contraceptive practice. 

Most gynaecologists agree in condemning any form of intra-uterine 
appliance such as the metal “ wish-bone ” or '' ring left in the uterus 
for months or years, and acting by preventing the embedding of the 
fertilised ovum or by causing its early abortion. Such pessaries have 
been known to track through the uterine wall and to be recovered 
from distant sites, or have been visualised by X-rays embedded in the 
pregnant uterus. 
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DISPLACEMENTS OF THE UTERUS AND ALLIED CONDITIONS 

Introduction — Prolapse — Backward Displacements — Forward Displacements — 
Lateral Displacements — Inversion 

INTRODUCTION 

S OME writers of critical reviews of this work have questioned the 
necessity of going into so much detail regarding uterine displace- 
ments, more particularly in respect to forward and backward dis- 
placements. As teachers of obstetrics and gynmcology hold very 
varied views, and the “ Combined Textbook ” has a wide circulation 
throughout the British Empire, the authors have deemed it advisable 
to present a reasoned argument of the subject and in considerable 
detail. 

The term “ uterine displacement ” is used clinically to describe a 
number of conditions, some of which are not true displacements of the 
uterus. Literally, it should include only conditions in which the whole 
uterus is displaced from the normal situation, but it has been extended 
to embrace conditions in which the axis of the uterus has undergone 
alteration — prolapse is the only genuine dispheement. 

Before describing the different displacements in detail we would 
remind our readers of a few anatomical features, dealt with more 
fully in Chapter IT, wliich have a bearing on the subject. 

The normal uterus lies in the pelvis with the corpus uteri bent 
forward on the cervix at an angle of 170° (Fig. 330 (1)). In the erect 
posture, with the bladder empty, this anteflexion brings the body of 
the uterus almost horizontal and about one finger’s-breadth below 
the upi)er border of the symphysis pubis ; it lies at an angle of 60° 
to the vagina. The vagina is placed at an angle of 60° to the 
horizontal, and is therefore parallel to the pelvic brim. The external os 
lies centrally in the pelvis — a little above the level of the ischial spines. 

A line joining two points, an inch above the ischial spines, will be 
found to pass through the uterus at the isthmus. Round this trans- 
verse axis the uterus has freedom of movement, more particularly 
antero-posteriorly ; lateral movement is limited, as is also descent. 

The anterior surface of the uterus rests on the upper surface of 
the bladder, and as the latter organ fills up, the body of the uterus 
is raised with it (Fig. 330 (2)). Home coils of small intestine rest on 
the posterior or upper surface of the uterus. These conditions, and 
intra-abdominal pressure prevent any sudden and extensive change 
of position of the uterus when the patient stands up or lies down. 
The urethra, and the canal of the rectum (except its last inch) run 
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parallel to the vagina, and are therefore parallel to the pelvic brim. 
These three canals — the urethra, the vagina and the rectum — are all 




Fig. 330. — Showing Uterus in Normal Position. 
1. Bladder Empty. 2. Bladder 'Fnll. 


supported by the fibres of the levatores coccygei muscles and processes 
of the recto-vesical fascia which encircle the walls of all three. 

The anatomical names given to certain structures attached to the 


Bound liitfanuiits 

Ureter 

Pameerviejil Tissue 

Kecto- Vesical Fasc ia 

Levator C'occygeus Muscle 

Perineal Muscles 



Fig. 331. — Diagram showing Utorine and Vaginal SLlppo^t.^. 


uterus — e.g. the broad ligament, the round ligament — vindicate the old 
idea that they were the jjrincipal supports of that organ. We now 
know that these structures cannot serve as ligaments in the ordinary 
sense. It is most convenient to consider the uterine and vaginal 
supports as divided into four tiers from above downwards (Fig. 331) : — 

(i) Uterine ligaments. (iii) Levatores coccygei muscles. 

(ii) Paracervical tissue. (iv) Perineal muscles. 
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(i) Utebink Ligaments. — The so-called ligaments of the uterus — 
i,e. the broad and the rou7id ligaments — ^have already been described 
(p. 31). So far as they exert any influence on the position of the 
uterus, they merely act as stays ” and help to steady the fundus. 

(ii) Paracervical Tissue. — The paracervical tissue (Fig. 332) is a 
mass of cellular tissue surrounding the cervix, through which pass 
many blood-vessels, including uterine arteries and veins, with nerves 
and lymphatics — passing forwards 
through it also, \ to | of an inch 
distant from the cervix, is the 
ureter. This tissue forms the 
supporting framework for these 
vessels and nerves, and constitutes 
the principal support of the uterus. 

The paracervical tissue is com- 
posed of very strong connective 
tissue, with a certain amount of 
smooth muscle fibres. Above it 
is continuous with the cellular 
tissue in the base of the broad 
ligament, while below its fibres 
])ass into the recto-vesical fascia. 

I^osteriorly, two special bundles pass back to be attached to the 
anterior surface of the lower portion of the sacrum, forming the 
afero-sacral ligaments. Anteriorly, a thin layer passes forwards 
])eneath the base of the bladder to be inserted into the posterior surface 
of the pubes — ufero-vesical ligaments (Fig. 332 ((^)). The strongest 
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UiG. — Dia^'ram showing Distribution of 
J’aracervical Tissue, the chief support of 
Uterus, (.^ervix is seen cut across. 

A. Lateral and Main Portion (Transverse Liga- 
ments, etc.). B. Utero-sacral Ligaments. C. Thin 
Portion which extends forwards under Bladder 
(utero-vpslcal ligament). 




Ficj. ,‘13,3 — Pelvic Floor or Diaphragm. 

] . Prom below (Perineal Muscles removed). 2. From above (Superstructures removed). 

tlevelopment of the tissue is found laterally — lateral ligaments. The 
most important advance in our knowledge of the applied ” anatomy of 
the pelvis is realisation of the fact that the lateral masses of paracervical 
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tissue are the chief support of the uterus in the pelvis. Involvement 
of this tissue in infections of the cellular tissue of the pelvis, or in 
metastatic growths from malignant disease, causes absolute fixation of 
the uterus. At the operation of hysterectomy, abdominal or vaginal, 
the uterus cannot be pulled up or down freely until the paracervical 
tissue has been divided. 

(iii) Levatobes Coccygei Muscles. — ^These muscles and the super- 
posed recto-vesical fascia have been described (p. 35), and are illustrated 
in Figs. 331, 333. This muscular shelf running from each side of the 
pelvis encircles the rectum, vagina and urethra some distance below 
the cervix ; it has no attachment to the uterus and therefore does not act 
as a direct support of the uterus — it keeps up the rectum and vagina. 



I 2 


Fio. 334. — Showing Pelvic Diaphragm and Perineal MuhcIcs. 

1. Superficial Dissection. 2. Deep Dissection. 

A. <.‘litoris. B. Urethra. C. Vanilla. D. Levator Coccygeus. E. Sphincter Ani Extenius. 

F. Anus. G. Gluteus Maximus. H. Transvcrsus Perinei. I. Bulbo-caveriiosus. J. Ischio* 

cavernoRus. K. roccy.\. 

(iv) Perineal Muscles. — The perineal muscles (Fig. 334) keep the 
vaginal orifice and the anus closed — they do not act as direct supports 
to the pelvic viscera. They contract during intercourse and defsecation, 
and are overstretched and frequently tom during parturition. 


PROLAPSE OF UTERUS AND VAGINAL WALLS 

While this chapter deals particularly with displacements of the 
uterus, descent of the vaginal walls is so intimately associated with 
uterine prolapse that the two are considered together. 

Prolapse of the uterus does not occur without prolapse of the 
vaginal walls ; it is possible, however, to have prolapse of the vaginal 
wall while the uterus remains in its normal position. Many patients 
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are referred to hospital with a diagnosis of “ prolapse of the uterus,’’ 
whereas the vaginal walls alone have come down. 

Prolapse of the uterus is a very common occurrence among parous 
women. It occurs in its grossest form {procAdentia) most commonly 
in women of the industrial class who are engaged in hard manual or 
domestic work ; in those not so engaged, minor degrees are common, 
and especially prolapse of vaginal walls. 

iEtiology. — The cause is primarily some injury to or defect in the ' 
paracervical tissue, which, as we have just seen, is the chief support 
of the uterus. The injury may happen if forceps is applied before 
the os is fully dilated — in this event not only is the foetal head dragged 
downwards, but the lower portion of the uterus is carried in front of 
it until the cervix stretches or tears to allow the head to escape. A 
less degree of the same injury takes place even in cases where there has 
been complete dilatation, if forceps has been applied while the head 
was high in the pelvis and within the cervical ring. In the latter, 
no matter how carefully the blades are applied, and no matter how 
perfect the design of the axis-traction forceps employed, traction 
always i-esults in lessening flexion of the head. As a result a slightly 
bigger diameter of the head is dragged through the paracervical ring 
of tissue, and this ring descends a little in front of the head. With 
these occurrences the paracervical tissue is overstretched, bruised, 
or torn, and as a result the cervix may be afterwards less firmly 
anchored. 

There is a considerable nuinber of cases, however, in which the 
labours have been spontaneous (p. 770). In some there may be evidence 
of want of tone in other tissues — e.g. enteroptosis, varicose veins or 
haemorrhoids and lax abdominal muscles. A similar laxity may obtain 
in the paracervical tissue. It is difficult to explain such cases, but 
two possibly favouring factors are (a) bearing-down efforts early in 
labour before the head has passed through the cervix ; (6) early rising 
in the puerperium and straining efforts in the first few weeks following 
labour while the uterus is still heavy. Microscopic examination of the 
paracervical tissue in prolapse has shown an atrophy of smooth muscle 
fibre, with a loosening of the white fibrous tissue — some writers attach 
gfreat importance to this as a cause. 

Very occasionally uterine prolapse mxiy occur in nulliparous women 
if the chief supports have not maintained their normal relationships. 
A severe accident may cause the paracervical tissue to be wrenched 
or torn. Then there are instances in which the prolapse is due to 
congenital weakness of the uterine supports and a laxity of all the 
tissues. 

Occasionally a neoplasm in pelvis or lower abdomen in the coui'se 
of its growth pushes the uterus downwards, but such cases are great 
rarities. 

While the factors mentioned above cause the original lesion, the 
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progress of prolapse is aggravated by increased intra-abdominal pressure. 
Where the uterus becomes tilted backwards, as it does in the first 
stage of prolapse, the small intestines come to lie on its anterior 
surface — it is thus j)laced at greater mechanical disadvantage to 
resist pressure from above. Among the circumstances which may 
act as secondary causes of prolapse are hard manual labour, chronic 
bronchitis, and the recurrent straining at stool caused by chronic 
constipation. 

Local Signs of Prolapse. — Following delivery with paracervical 
tissues overstretched, the uterus, which is heavier than normal owing 
to its being still in the process of involution, sags a little in the i^elvis. 
This sinking of uterus causes the fundus to tilt backwards — at this 
stage the uterus is in the first degree of prolapse (Fig. 335). Once the 
long axis of the uterus is lying in the axis of the vagina, the descent 
may continue until the cervix reaches the vaginal orifice, so forming 
the seconds dejgree of prolapse. Where descent continues farther, tlie 
uterus protrudes through the vaginal orifice with the greater part of 
the vaginal walls everted — this third degree of prolapse is referred to 
as procidentia. 

In front, the bladder is dragged down of necessity because 
of its attachment to the vaginal wall and cervix. A sound introduced 
through the urethra can be used to demonstrate that the bladder 
extends almost to the tip of the cervix in complete procidentia 
(Fig, 335). At a higher level the utero-vesical pouch of peritoneum 
descends. 

The uterus, as it prolapses, pulls down also the posterior fornix and 
the vaginal wall, but without necessarily dragging the rectum with it, 
because the posterior wall is only loosely adherent to the rectum except 
in its lowermost part. The j)ocket of peritoneum which in the pelvis 
forms the pouch of Douglas also descends. In rornplete procidentia , 
then, there is a hernia of the uterus through the pelvic diaphragm, ajid it 
drags with it the bladder in front and the posterior vaginal wall behind. 
The Fallopian tubes, ovaries and coils of intestines may })e iTieluded 
in the large prolapsed sac. 

When the patient lies down replacement as a rule is easily effected : 
very rarely indeed does it happen that inflammatory changes with 
adhesions render the mass irreducible. 

The external os is at first cedematous, owing to congestion produced 
by the altered course of the uterine vessels ; this oedema gives place 
later to hypertrophy. The cervix may be the seat of old lacerations, 
and glairy mucus from the endocervical glands may be seen escainng 
from the external os. 

In persistent cases the vaginal mucous membrane becomes much 
thickened and dry. The irritation of the patient’s clothing frequently 
causes patchy ulceration, especially on the lower part of the anterior 
vaginal wall and cervix, the ulcers assuming a punched-out circular 
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form about 1 to inches in diameter (Fig. 329). Curiously enough 
these ulcers seldom, become rmlignant (p. 962). 

The stages in the process of uterine prolapse can be best appreciated 
if after the procidentia has been reduced the patient is asked to strain. 
It will then be observed that the vaginal wall just behind and above 
the urethral orifice appears at the vulval orifice ; it is followed 
by the rest of the anterior vaginal wall from below upwards 
until the cervix appears. When the cervix is completely extruded, 
the whole of the anterior wall is exposed. As the cervix passes 
through the vulva, it drags the upper part of the posterior vaginal 




Fig. U35. — Prolapse of Uterus. 

1. J)(>Kiecs of l*i(>lapse of 2. Complete Procidentia with Sound in Bladder. 


wall with it, and eversion of this wall is completed from above 
downwards. 

Prolapse of the Vaginal Walls. — In the course of uterine 
prolax)se we have seen that the vaginal walls necessarily accompany 
the descent of the uterus. These walls, however, may descend while 
the uterus still remains at its normal level in the pelvis as a result of 
injury or overstretching of the fibres of the levatores coccygei muscles 
which encircle the vagina. 

Cystocele . — Prolapse of the anterior vaginal wall is always 
associated with a descent of the bladder, because the walls, vagina 
and bladder are closely adherent — this forms the 6ondition of cystocele. 

The sui)port of the floor of the bladder is much less firm than 
that of the uterus. Fibres pass forward from the paracervical tissue 
underneath the base of the bladder to be inserted into the posterior 
surface of the symphysis pubis, and fibres from the levatores coccygei 
muscles, with the recto-vesical fascia, complete the support. It is a 
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comparatively thin platform, however — ^the tissues are easily over- 
stretched or torn during parturition. 

Extraction by forceps without previous emptying of the bladdei 
is a frequent cause of cystocele. Even in cases where forceps is not 
applied, the protrusion of a part of the vaginal wall in front of the 
head during delivery may be the origin of a cystocele ; this is the 
reason why it is so important to keep the bladder empty during labour 
and thus prevent the anterior vaginal wall being pressed down in front 
of the presenting head. 

In many cases the development of cystocele is favoured by a 
simultaneous damage to the perineum. In the nulliparous woman, 
as the vagina runs at an angle of 60° to the horizontal, its 
anterior wall is sui)ported by the posterior vaginal wall and 




Kig. 336. — jShowing how a Cyfltor*ele develops. 

1. Perineal Body intact ; Anterior and Posterior Walls in apposition. 
2. Perineal Body torn; Cystocele coming down. 


perineal body (Fig. 336 (1)). If the perineum is torn the anterior 
vaginal wall loses part of its normal support and therefore descends 
easily (Fig. 336 (2)). 

Cystocele may occur, however, with an apparently intact perineum, 
but in such cases examination usually reveals that, though the super- 
ficial area seems intact, the vaginal orifice is lax, as a result of 
overstretching of the levatores coccygei muscles at the time of 
delivery. 

The extent of a cystocele can be gauged by getting the patient 
to strain as she lies on her back.. The wall descends in the same way 
as has been described for cases of prolapse of the uterus, and as 
illustrated in the above figure. 

Rectocele . — The union between the rectum and the posterior 
vaginal wall is much less intimate than that between the bladder 
and the anterior wall. This looseness saves the rectum from being 
dragged down to a like degree in cases of procidentia and prolapse of 
posterior vaginal wall. 

If the perineal body has been torn and, in the process of healing, 
there has been cicatrisation of the vaginal with the rectal wall, the 
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lower portion of the vaginal wall remains fixed and the part immediately 
above may be pushed downwards as a true rectocele (Fig. 337). For 
the exact diagnosis of a rectocele it may be necessary to insert a 
finger into the rectum and explore the direction of the anterior rectal 
wall. 

It occasionally happens, more especially following on vaginal and 
perineal repair, that the uppermost part of the posterior vaginal wall 
with the rectum comes down, the lower part remaining in a satisfactory 
position ; this condition may be difficult to correct by operation. A 
very rare condition (enterocele) in which a loop of small bowel protrudes 
as a hernia through the posterior vaginal vault may simulate a high 
rectocele (Fig. 338). 

Should the tear of the perineum he coynplete, the torn walls 



Fia. 337. — True? Roctocelr. Kig. 338. — Entorocclo (very rare condition). 

retract and heal in the retracted position ; in such circumstances a 
rectocele cannot develop. Prolapse of uterus is a very rare occurrence 
if there is a complete tear of the perineum. 

The conditions which aggravate rectocele are the same as those 
which liave been described as favouring prolapse — hard manual work, 
bronchitis and straining at stool. 

HYrERTROPlIY OF THE SUFRAVAGINAL PORTIOISI OF THE CeRVIX. — 
In prolapse, as we have seen, there is usually considerable enlargement 
of the cervix, associated in the first place with oedema, and later with 
chronic inflammatory changes in the tissues — suc6 changes affect more 
particularly the vagmal portion of the cervix and are considered 
elsewhere (p. 908). As prolapse progresses, however, an overgrowth 
of the supravaginal portion of the cervix may occur, so great as to allow 
the external os to protrude at the vulva without the fundus of the 
uterus descending to any great extent — this condition is often 
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erroneously diagnosed as ‘‘ prolapse of the uterus,” when in point of 
fact there may be very little prolapse of the body of the uterus. 

Its aetiology is not quite simple. In some cases the overgrowth 
is the result of chronic inflammatory changes. In other cases the 

drag of the vaginal walls, more 
especially the cystocele, produces 
an elongation of this particular 
portion of the cervix. 

In supravaginal hypertrophy of 
cervix, as the supravaginal portion 
grows, the vaginal portion is 
pushed downwards, carrying the 
vaginal walls with it, so that 
both anterior and posterior fornices 
become shallower than normal. 
When tlie patient strains on the 
Fio. 339.— Divisions of Cervix. examination couch, it will be 

observed that the tip of the 
cervix appears at the vulva before the vaginal walls become 
everted. 

Clinical Features and Diagnosis. — In the various types of “ prolapse ” 
the patient has usually a feeling of want of support in the pelvis. 
She complains of a feeling of weight and “ bearing down ” in the 
pelvis, and often of a dragging pain in the bac^k, referred to the upper 
sacral region. She may state that “ something comes* down,” but 
such a description is often applied by her to other conditions, such 
as haemorrhoids or even m-ethral caruncle. She may complain of actual 
difficulty in walking, j)articularly, of course, if procidentia has 
developed. In many cases her discomforts do not become marked 
until she is over-tired through remaining too long in the erect 
posture. 

Disturbances of micturition are frequent. The descent of the 
cervix allows a pocket of the bladder to lie at a lower level than the 
urethra, so preventing complete emptying of the bladder. Residual 
urine always favours the development of cystitis. In the “ procidentia ” 
type the patient is occasionally unable to pass urine until she presses 
up the prolapsed mass with her fingers. 

The exj)osure of the external os and of the vaginal walls leads to 
chronic inflammatory changes in the cervix and the vaginal walls, 
associated with excessive leucorrlunal discharge from both surfaces. 
There may also be excessive menstnial periods. The formation of 
ulcers on the vaginal mucous membrane and cervix has already been 
mentioned (vide Fig. 329, p. 836). 

In cases of procidentia a diagnosis is obvious by simple inspection. 
The hypertrophied cervix, the external os and the everted vaginal 
mucous membrane are unmistakable. 
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In the lesser types inspection and vaginal examination *wUl 
reveal the extent of perineal laxity or damage, the presence of 
hypertrophy of the cervix and the depth of the fornices. The 
patient should be asked to strain and the degree of descent of 
the cervix and vaginal walls should be carefully noted by the fingers 
in the vagina. 

The only conditions which simulate prolapse of the uterus of a 
minor degree are fibroid polypus of uterus and hypertrophy of the 
cervix ; and the only conditions which simulate prolapse of the 
vaginal walls are a cystic or solid tumour of the walls and an 
enterocele. 

Fibroid Polypi, — These tumours are well-defined swellings in the 
vagina above which the ring of the cervix can be felt. The fundus 
is at its normal level. 

Hypertrophy of Cervix , — Hypertrophy of the supravuginal portion 
of cervix and its relationship to uterine prolapse have been described. 
In hypertrophy of the vaginal portion the cervix is revealed by vaginal 
examination as broad and roughened ; the vaginal fornices are of 
normal depth and the fundus is at its normal level. There is no 
appreciable descent of the cervix when the patient strains. In the 
case of hypertrophy of the vaginal portion of cervix of congenital 
origin (p. 907), the cervix is smooth in outline and very conical 
in shape. 

Vaginal Tumours, — In some cases of descent of the vaginal walls, 
it may be necessary to consider whether the bulging of the wall is 
due to prolapse or to a solid or cystic tumour in the wall. Fibro- 
myomata of the vagina usually develop from the central longitudinal 
muscle fibres of the anterior or posterior walls (p. 899) ; but cysts 
are usually slightly lateral (p. 898). The cervix is found above the 
tumour in each case. For confirmation of the diagnosis a sound may 
be passed into the bladder or a finger into the rectum. Vaginal 
tumours descend a little when the patient strains, and this should be 
remembered when making a differential diagnosis. 

Vaginal Enterocele.- very rare condition (Fig. 3118) occurs 
when a loop of small intestine in the pouch of Douglas protrudes 
through the posterior fornix. The hernia must be differentiated from 
a rectocele. This can be done by inserting the forefinger of the left 
hand into the rectum and the forefinger of the right hand into the 
vagina. On pressing these fingers together, the loop of bowel will 
slip upwards. , 

Treatment. — The surgical pathology of the various types of 
prolapse described makes it obvious that by no form of treatment 
other than surgical (Chapter LVl) can the condition be rectified. The 
cases which require special consideration here are those in which 
attendant circumstances, e,g. pregnancy, extreme debility, old age, 
may render operation inadvisable. In such, temporary measures, as 
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the wearing of a mechanical support or pessary, may have to be 
employed. 

Prolapse associated with pregnancy calls for special consideration — 
operation must be postponed until the process of involution after 
parturition is completed. During the early months of pregnancy 
the softening of the tissues may cause the uterus to descend 
further than it has done before. In such an event a pessary 
may be worn until the sixteenth to eighteenth week, by which time 
the size of the uterus enables it to support itself as an abdominal 
organ. 

Pessary treatment can never cure prolapse ; therefore, to advise 
a patient to wear a pessary, other than as a temporary measure, is 
to condemn her to do so for the rest of her life. This foreign body 
lies in the vagina, acting as a constant irritant to the mucous 
membrane, keeping the walls on the stretch, doing nothing to 
strengthen the tissues, and compelling the patient to make periodic 
visits to her doctor to have it removed and (Jeansed. Most patients, 
therefore, who refuse operative treatment at first, soon get tired of 
wearing a pessary and elect to have an operation. 

For patients on whom operation is inadvisable on account of grave 
disease, debility or old age, treatment by pessary may be the only 
possible course. It is surprising, however, to find how well elderly 
I)atients stand operation for this condition. 

If the perineum is not badly torn and the prolapse is of minor 
degree, a Hodge pessary may be sufficient (Fig. 340 (1)). When the 
vaginal orifice gapes, a ring pessary will have to be employed. The 
rigid vulcanite or celluloid ring is preferable ; it is cleaner than the 
watch-spring j^essary described below. For cystocele, the boat or 
'* cradle ” pessary is useful (Fig. 340 (2))— when straining takes place, 
the upper curved bar is pressed downwards and the lower bar pushes 
the bladder upwards. Another useful |)essary for this condition is the 
modified “ Hodge,” with two parallel transverse bars just above 
the lower bar (Fig. 340 (3)) ; these transverse bars supx)ort the vaginal 
wall. These pessaries should be inserted in the manner described 
later (p. 858). 

The pessaries most in use for prolapse are made of watch-spring, 
covered with soft rubber (Fig. 340 (4)). They are easily inserted, 
reach their i)roper position without difficulty and are, as a rule, very 
comfortat)le. The flexibility allows the ring to bo squeezed into two 
parallel bars while it is being inserted through the vaginal opening 
(Fig. 340 (r,)). 

Circular pessaries act by stretching the vagina so widely that the 
uterus is supported above the pessary. Pessaries of this nature are 
ineffective, however, if the perineum is so relaxed or torn that it will 
not retain even a large ring. 

In elderly women who are opposed to operative treatment it is a 
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very good plan to teach them how to remove and insert the rubber 
ring (this is the only variety of pessary in which it is possible)* The 
instrument should be removed at night, placed in antiseptic lotion 
and reinserted in the morning before rising. 

If the perineum is torn to the extent that a watch-spring pessary 
cannot be retained, or if the vagina is very shallow, it may be necessary 
in very elderly women to employ a cup and stem ” pessary, in 

8 

1. Hodgp. 2. (‘riidle or Boflt-ahflpod. liodgc with bars at 

lower end. 

o 

4. Watch-spring. 

Fki. ,*}40. — The various Pessaries which may be employed for I^lapse of Uterus. 



5. Ready for insertion. 



which the vaginal stein is suspended by rubber bands from a waist 
belt (Fig. 341 ). This is a very unsatisfactory type of instrument, and 
is now very seldom employed. 

All patients wearing a pessary should douche the vagina regularly, 
and have the instrument changed at regular intervals. A neglected 
pessary may become overgrown by vaginal mucous membrane, causing 
a great deal of local discomfort and injury. On occasions it has been 
found necessary to dissect out a pessary which had been retained for 
years imbedded in the vagina] wall. 

In the surgical treatment of prolapse the earlier attempts made 
to correct the condition were very simple plastic operations. These did 
not deal adequately with the relaxed paracervical tissue. The 
development of abdominal surgery then led to attempts to treat the 
condition by stitching uterus to abdominal wall {ventro-fixaiioTiy 
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(Chapter LVI). This method, while it held up the uterus, did not always 
hold up the overstretched vaginal walls, and so in many cases cystocele 

persisted. The modem prac- 
tice is to carry out surgical 
treatment of prolapse en- 
tirely from the vagina. The 
bladder is pushed upwards, 
the relaxed paracervical 
tissue and vaginal walls are 
tightened up, and the peri- 
neum is restored. In cases 
of hypertrophy of the supra- 
vaginal cervix, as well as in 
those cases of prolapse where 
there is much hypertrophy 
of the vaginal cervix, ampu- 
tation of the cervix is carried out in addition. The operation is 
described, as is also vaginal hysterectomy (Mayo’s operation), the 
alternative procedure favoured by a number of gynaecological surgeons, 
in Chapter LVI. 

BACKWARD DISPLACEMENTS OF THE UTERUS 

There still exists great difference of opinion regarding the clinical 
importance which should be attached to backward displacements of 
the uterus— the term “displacement” being here used in its clinical 
sense to include what may really be a malformation. Routine 
examinations have shown that : (a) 20 per cent, of women have the 
uterus directed backwards, without ever having had any symptom 
attributable to the displacement ; (6) many women who complain 
of certain symptoms commonly associated with gynaecological 
conditions, and are found to have the uterus directed backwards, 
still complain of the same symptoms after the position of the uterus 
has been corrected ; (c) a number of women are relieved of their local 
and general discomforts by replacing the uterus in its normal position 
and retaining it there by a pessary — this is the most useful test in 
cases in which there is doubt as to the significance of the displacement. 

Classification and iEtiology.---The varieties of backward displacement 
are : (1) retroposition, true backward displacement of the uterus; (2) retro- 
version of the uterus, where the cervix remains at its normal level, the 
body being occasionally underdeveloped — usually a congenital condition ; 
(3) retroversion, where the cervix has sunk a little below its normal level — 
first degree of prolapse ; (4) retroflexion where the cervix remains in its 
normal position but the body is flexed backwards (Fig. 342). 

(1) Reteoposition. — The whole uterus is placed back in the pelvis, 
due to {a) a developmental error, (6) a tumour of the uterus or ovaries 
pushing the uterus backwards, or (c) a pelvic inflammatory lesion, such 



;UI.*- ‘ Cup and Stem ’* Pessary for Prolapse. 
(Very nm*ly used.) 
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as a cellulitis or a salpingo -oophoritis, dragging the uterus backwards. 
The two latter types are considered in connection with the diseases 
mentioned. 

The variety due to a developmental error arises if the normal 
forward movement of the uterus, from the retroposed position which it 
usually occupies in the newborn child, does not take place prior to 
puberty. If the growth of the uterus proceeds normally in that position 
a typical retroposed uterus will result ; if growth also is arrested, a 
retroposed infantile uterus (with the anteflexion of the newborn 
condition persisting) will result (p. 859). 

The retroposed uterus of normal formation is associated with nt) 
symptoms and so calls for no treatment. 

(2) Retroversion with (-ervix at Normal Level (Fig. 342 (2)). — 
This condition may be the result of the pressure of tumours or the 
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Ei(j. IU2. — Showing the different varieties of Retrodispla( emont. 

]. lletroposltion. 2. Retioverslou. a. Rotroflexion. 

dragging of inflammatory processes. In such cases the malposition of 
the uterus is of lesser importance than the condition causing it. 

In most cases of uncomplicated retroversion the lesion is congenital ; 
associated with it there may be an underdeveloj^ment of the uterus. 
The position of the genital tract in the feet us may vary slightly. 
When it lies near the ventral asj)ect, there is not the normal degree 
of anteversion of the uterus re the axis of the vagina ; therefore, 
when the uterus increases in size, as it does before puberty, the body 
tends to swing backwards and the abnormal position is maintained or 
aggravated by the weight of the organ, the superimi)osed loops of bowel, 
and intra-abdominal pressure. 

In exceptional cases, an acute retroversion of ’the uterus may 
result from an accident where there had been a sudden jolt or fall. 

Retroversion of the congenital type is common, but is seldom 
associated with symptoms. In a fcM^ cases irregularities in menstruation 
with pelvic discomfort may be present ; the latter (*ondition occurs 
j)articularly in cases associated with chronic constipation. The ovaries 
tend to prolapse alongside the retroverted fundus in which position 
they may become congested and, falling into the pouch of Douglas, 
may be pressed upon by the retroverted uterus. Should this occur, 
pelvic pain or uneasiness will almost certainly result (p. 991). 
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This malposition of the uteras has been cited as the cause of abortion 
in the recently married ; many women with this abnormality, however, 
do not abort, and the uterus rises out of the pelvis without difficulty. 
This type of displacement is not benefited by the wearing of a pessary. 

(3) Retroversion with Descent op the Cervix. — ^This condition 
is really the first degree of prolapse. It differs from the previous type 
in that it is associated commonly with a feeling of weight, “ bearing 
down,” and with pelvic weakness. It originates in the puerperium 
after the tenth to the fifteenth day, by which time the uterus has gone 
through the greater part of the process of involution and the lower 
uterine segment has disappeared {vide Retroflexion of Uterus). The 
condition is discovered during the routine examination of the puerperal 
patient. It is very important to correct the displacement and insert a 
Hodge pessary, which should be worn for two months. Such treatment 
prevents the persistence of the displacement which, if allowed to 
continue, may result in progressive prolapse of the uterus. 

(4) Retroflexion of the Uterus. — Retroflexion is generally 
acquired ; rarely is it congenital. When one considers the development 
of the uterus from the infantile to the adult form (to which reference 
has already been made), and the comparative shortness and thickness 
of the uterine wall, one realises how unlikely it is for the body of the 
uterus to become bent backwards as a result of a developmental error. 

The great majority of retroflexions follow parturition. During the 
first few days of the puerperium the uterus cannot fall backwards, 
because the large organ is supported by the pelvic brim. Wheriy how- 
ever, the uterus becomes a pelvic organ, its body may readily bend unduly 
fonvards or backwards because of the relaxed lower segment or isthmus 
(p. 663). If it swings backwards and involution is completed in this 
position the uterus remains with the body bent sharply backwards, 
thus retroflexion persists. The continuous recumbent posture main- 
tained by many patients after delivery probably favours it. 

The all-important point is that it can practically always be prevented 
from persisting if all patients are examined vaginally between the 
tenth and fifteenth day, and, should a retroflexion exist or there be 
any suspicion of a backward displacement (version or flexion), a 
Hodge pessary is inserted and worn for a few months (p. 858). At the 
end of this timer the uterus will remain in normal position, and no 
further treatment is necessary. 

Persistence of retroflexion is associated with delayed involution 
and congestion. These conditions render the uterus heavy, and there 
is every probability it will assume a permanent position of retroflexion 
impossible to cure by other than surgical measures. 

Symptomatology. — Cases of retrodisplacement may be divided into 
three clinical types, viz. : — 

{a) Retrodisplacement without Symptoms. — Congenital retro- 
displacements are generally of this type. In cases in which a retro- 
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displacement is discovered accidentally in a patient suffering from vague 
local or general Histurbanoe, it is sometimes supposed that these 
symptoms are reflex disturbances due to the position of the uterus. 
This can be confirmed or refuted by replacing the uterus, inserting a 
well-fitting i)essary and noting the effect. 

(b) Retrodisplacement with Symptoms, where the Fundus is 
Movable. — ^This variety is rarely encountered in nuUiparous women. 
The usual sjrmptoms are pelvic uneasiness and backache, menorrhagia, 
leucoirhoea and general malaise. In all such cases the greatest care 
should be taken to make certain, in the manner described above, 
that these symptoms are due to the retrodisplacement before operation, 
for if this is not done great disappointment will very naturally be 
felt if symptoms still persist after operation. 

The pelvic uneasiness consists of a feeling of weight, “ bearing 
down ” or tiredness, and is most probably due to uterine congestion 
caused by subinvolution. The congestion is due more to pressure on 
the veins as they pass through the parametrium than to any obstruction 
at the point of flexion of the uterus. 

The menorrhagia and leucorrhoea also are probably due to sub- 
involution, though they may result simply from congestion. If pain 
is complained of it may be referred to the sacral region or to the 
inside of the thighs. Backache is due to dragging on the utero-sacral 
ligaments, while pain down the inside of the thighs is caused by traction 
on the round ligaments. Pain and pelvic discomfort are more common 
with retroversion associated with the first degree of prolapse than 
with retroflexion. It is very doubtful whether pain associated with 
uterine displacement is ever due to pressure on pelvic nerves. In some 
cases a vague, dull, sickening pain is complained of. In such vagina) 
examination usually reveals enlarged, extremely tender ovaries lying 
in the pouch of Douglas ; the pain probably results from those organs 
being pressed on by the heavy retrodisplaced uterus. 

In addition to these discomforts of local origin, there may be 
present disorders of a general character — e,^, malaise, headaches, 
nausea and feeling of exhaustion. Such discomforts are most probably 
due to toxaemia, debility, excessive blood loss, chronic constipation. 
The extent to which patients in this category “ invalid ” themselves, 
and cut down their work or exercise, tends further to the accumulation 
of waste products — these general disturbances cannot be considered 
as mere “ reflex ” phenomena. While in a few cases local discomforts, 
such as dragging pain, may be relieved by the use of a pessary, in most 
instances the general symptoms will not disappcTar until the endometritis 
or subinvolution has been successfully treated, the constipation 
corrected, and the general physical and mental condition of the patient 
improved. 

Differential Diagnosis . — Bimanual examination usually reveals the 
condition. The fundus is absent from its usual situation behind the 
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s3rmphysis pubid and a swelling is found in the pouch of Douglas. To 
ascertain the direction of the cervix is not sufficient — the body must 
be palpated. In unmarried women bimanual examination per rectum 
is preferable to a vaginal examination, as it permits a satisfactory 
examination without the necessity of an anaesthetic. In cases in which 
the patient is very stout, there may be great difficulty in defining a 
swelling in the pouch of Douglas. Indeed, it may be necessary 
to pass a sound into the uterus, but this should only be done after 
the local area (vulva and vagina) is cleansed, the sound sterilised, and 
a careful investigation of the history of the case and preliminary 
vaginal examination as will ensure the exclusion of pregnancy. Again 
we stress the value of bimanual rectal examination. 

There are several conditions which may resemble a retrodisplaced 
uterus and more especially a retroflexed uterus. 

(1) Anteflexion, — A retroposed acutely antefiexed uterus (cochleate 
uterus, p. 860) may be very difficult to differentiate without an 
anaesthetic, especially in a nulliparous woman. Exact palpation of 
the anterior uterine wall, particularly of the angle between the body 
and cervix, is necessary to establish a diagnosis. 

(2) Fibromyomata of the Posterior Uterine Wall. — As a rule the 
outline of tumour and of fundus can be defined. If the tumour is 
moulded on the uterus the uterine sound may be required. 

(3) Ovarian Tumour in the Pouch of Douglas. — This tumour (^an be 
palpated as a distinct swelling apart from the uterus. 

(4) Salpingitis. — The tubes in the quiescent stage of a pyosalpinx 
may resemble a retrodisplacement of the fixed type. The uterus in 
this condition is usually retroverted and fixed to the bilateral enlarged 
tubes and ovaries (p. 1035). 

(5) Betroperitofieal Tumours. — These may be innocent — e.g. dermoid 
cyst adenoma — or malignant. Careful examination reveals the fundus 
distinct from the tumour. 

(6) Pelvic Hcematocele. — This resembles more closely retroflexion 
of the gravid uterus than of the non-gravid uterus. The histor^N- of 
the case is here of the utmost importance (p. 354). Thi^ swelling is 
diffuse, firm in some parts and soft in others — not firm, smooth and 
rounded, as is the fundus of the uterus. 

(7) Pelvic Cellulitis. — The history is important — recent labour, 
abortion or operation on the uterus, followed by a rise in pulse and 
temperature. The swelling is usually lateral and is diffuse and hard, 
unless it has reached the stage of abscess formation (p. 1046). 

(8) F cecal Accumulation. — ^This may give rise to confusion, but the 
mass in this case pits on pressure. 

(9) Appendix Abscess. — Such a condition, when it occurs in the 
pouch of Douglas, resembles a pyosalpinx rather than a retrodisplaced 
uterus. In obscure cases examination under an anaesthetic and the 
help of a uterine sound may be necessary to establish a diagnosis. 
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In cases of this type the body of the uterus is often retroverted and 
fixed. 

(10) Diverticulitis. — This condition is relatively rarely encountered 
in young women. It more closely resembles a carcinoma of ovary 
or of the sigmoid. A barium enema clears up the diagnosis (p. 1041). 

(11) Carcinoma of the Rectum. — Rectal examination usually reveals 
the condition, though in some cases the proctoscope may be required. 

(12) Prolapsed Kidney in the Pouch of Douglas. — This very rare 
(condition can be differentiated by careful examination, under an 
anaesthetic if necessary, and by radiography. 

(c) Retrodisplacement with Symptoms, where the Fundus is 
LESS OR MORE FIXED. — Fixation of the retroverted or retroflexed 
uterus is due to the presence of adhesions or to the pressure of a 
tumour. The adhesions usually result from some inflammatory process 
originating in the uterus itself, the tubes, the appendix or the rectum 
— they are the end results of an old pelvic peritonitis. This variety 
is usually associated with chronic ill-health, pelvic discomfort, pre- 
menstrual pain, menorrhagia, leucorrhoea and recurrent attacks of pain 
in the lower abdomen, all symptomatic of chronic pelvic inflammation. 

The diagnosis is usually easy : the position of the uterus is recognised 
more commonly in retroversion than in retroflexion. The swelling in 
the pouch of Douglas may be uniform and smooth, but where there 
is enlargement of the tubes and ovaries it is usually irregular. An 
attempt to push up the fundus causes pain, more especially during the 
congestive or })remenstrual phase of the menstrual cycle. For the exact 
diagnosis an anaesthetic is often neccssarj^ ; and by a bimanual rectal 
examination one can often define the fundus and- adnexa more exactly 
than by a bimanual vaginal examination {vide p. 114). 

Treatment of Backward Displacement in its Different Forms. — 
(a) Preventive Treatment. — Reference has been made to the 
correction of retrodisplacement in the puerperiiim (p. 563). Such 
iTeatment should be employed within twenty days from parturition ; 
at a later date results are not so good. 

It is often stated that a retroflexion, congenital or acquired, may 
be cured if following on a subsequent pregnancy the uterus is replaced 
and a pessary inserted — in our experience success results in a very 
limited number of such cases ; hence the enormous importance of 
correcting any displacement in the pueri)erium during which the 
displacement occurred. 

(6) Backward Displacements in the Unmarried. — In the 
absence of symptoms no treatment is necessafy. Where symptoms 
are present, no local treatment should be employed until every step 
has been taken to exclude other lesions as the cause of the patient’s 
discomfort ; this done, the position of the uterus should be corrected 
and a pessary inserted. If menorrhagia or leucorrhoea is present, 
it is advisable to curette the uterus at the same time. The pessary 
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should be changed regularly at three-monthly intervals and worn for 
one year ; it should then be removed. If the patient remains free 
from symptoms no further treatment is necessary, but she should be 
required to report herself once a year. If the symptoms recur, the dis- 
placement should be permanently corrected by surgical means 
(Chapter LVI). 

(c) Backward Displacements in Married Women. — ^Here, again, 
it is only the presence of symptoms which have not responded to 
other forms of treatment that warrants local treatment. 

If treatment is necessary, the displacement should be corrected and 
a pessary inserted. Occasionally this is sufficient, but if it is not, the 
uterus should be curetted and a pessary worn for a year. If the 
uterus again becomes retrodisplaced after removal of the pessary, 
surgical treatment should be employed. If a woman with a retro- 
displacement remains sterile for several months after marriage (and 
contraceptive measures have not been employed), the displacement 
should be corrected and a pessary inserted, whether symptoms are 
present or not, as in some instances pregnancy follows replacement 
(vide p. 819). 

If pregnancy occurs in a patient with a retrodisplacement, it should 
be corrected and a pessary inserted, as retroflexion more especially 
predisposes to abortion (p. 323). The pessary should be removed at 
the end of the fourth month. 

(d) Fixed Backward Displacements. — As a rule surgical treat- 
ment is required. Palliative treatment is only of value in fairly recent 
cases. Hot douches, vaginal tampons soaked in glycerine and radia- 
tion may effect a recovery from a recent inflammatory process to 
such an extent that uterine mobility is re-established. When mobility 
is established the displacement may be corrected and a i)essary 
inserted in the hope of establishing a permanent cure. 

When the abdomen has to be opened for chronically inflamed tubes, 
ovaries or appendix, it may be necessary to stitch the utenis to the 
abdominal wall. The round ligament operations, so useful for movable 
backward displacements, are of little value if the uterus is fixed unless 
the adhesions are slight and easily separated (vide Chapter LVI). 

Replacement of a Mobile Backward Displacement. — Replace- 
ment may be carried out either manually or by the aid of the uterine 
sound ; the former method is preferable. There are many cases in 
which reposition cannot be effected manually until the patient has 
been anaesthetised ; particularly does this apply to patients with 
sensitive or thick abdominal walls. Occasionally, especially in retro- 
flexion of the gravid uterus (p. 287), the exaggerated left lateral position 
(Sims’ position) or the genupectoral position renders correction easier. 

The ordinary bimanual method is carried out with the patient on 
her back (Fig. 343 (1)). Two fingers in the vagina push up the fundus 
from the posterior fornix, while the fingers of the external hand, pushed 
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down into the pelvis close by the sacrum (Fig. 343 (2)), pull the fundus 
upwards and forwards. With the fundus raised, correction is completed 
by slipping the. vaginal fingers from the posterior into the anterior fornix 
and pushing the cervix backwards and upwards (Fig, 343 (3)). 
Should these manipulations fail, the insertion of a pessary and using 
it as a lever to lift up the fundus may be helpful in the case of retro- 
version, but is seldom of much use in the case of retroflexion. Another 
manoeuvre is to grasp the cervix with volsella and pull slightly down- 



I 2 3 

Fio. 343. — Bimanual Replacement of Retrodisplacement. 

Note how operator ia 3 has moved his Anger from posterior into anterior fornix and is piLshing 

cervix hackwardd. 
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Kio. 344. — Replacing a Retroflexion with Uterine Sound. 
Note arrow in 2 indicating wide sweep of handle of Sound (four de maftre). 


wards, while the fundus is pressed upwards by the fingers in the posterior 
fornix. The manoeuvre is completed by pushing the volsella and the 
cervix backwards and upwards as the fundus rises — here again the 
manipulations are more successful in retroversion than in retroflexion 
and in theory than in practice. 

Where the above methods fail, the fundus may be raised by means 
of the uterine sound (Fig. 344). The 'point of the sound is directed 
forwards in retroversion^ backwards in retroflexion. The sound is guided 
into the uterus by two fingers in the vagina, and, if the condition is a 
retroversion, the fundus is gently raised by the sound and the fingers 
in the posterior fornix. If the displacement is a retroflexion a wide 
sweep of the handle must be made, so as to turn the fundus round 
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into a forward position (tour de mattre) (Fig. 344 (2)). When the sound 
is removed, a pessary is inserted. 

The uterine sound is seldom employed by the modem gynaecologist 
in his consulting room. If an exact diagnosis, or replacement of uterus, 
cannot be made by the ordinary bimanual methods, he prefers to 
have the patient anaesthetised, when the pelvis can be more completely 
examined and the vagina thoroughly disinfected prior to the introduc- 
tion of the sound into the cavity of the uterus. 

Choice and Intboduction op a Pessary. — To gauge the size of 
the pessary required, a finger is passed into the posterior fornix and 



3. Tilting Upper Bar behind Cervix. 4. PcBsury in position. 

Fig. 345. — Method of inflertiiig an Albert Smith Pessary. 

the length of the vagina measured. A Hodge pessary (Fig. 340 (1)) is 
most convenient, but where the vaginal vault is capacious (multipara) 
an Albert Smith pessary (Fig. 345) in which the upper part is wider is 
sometimes better. It is quite easy, by the use of boiling water, to mould 
a celluloid pessary to suit any particular case. The Thomas pessary, 
with its thickened upper bar, fills up the vaginal vault and prevents 
the ovaries being pressed upon if they are prolapsed. The smallest 
pessary which will maintain the uterus in position should be selected. 
With the instrument in position there should be just enough room to 
insert the tip of the finger between the lower bar and the back of the 
symphysis pubis ; and, when the instrument fits well, the patient should 
be unawa/re of its presence. 

The pessary is introduced as shown in Fig. 345. The instrument is 
inserted with its transverse axis in the long axis of the vaginal opening ; 
when inside the vaginal canal it is turned to lie horizontally, with 
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the upper bar directed towards the vaginal vault. Then one finger is 
inserted into the vagina, underneath the pessary, when it will be found 
that the upper bar lies in the anterior fornix — this bar should now be 
depressed and placed in its proper position in the posterior fornix. 

While wearing a pessary the patient should be instructed to douche 
the vagina daily. The pessary should be changed every two months. 
The patient should report to her physician if she feels any local 
discomfort. No veto need be placed on ordinary work, exercise or 
coitus for a patient wearing a well-fitting pessary. If complete local 
comfort cannot be secured, pessary treatment should not be persisted in. 

Retroversion and Retroflexion of the Oravid Uterus. — This subject 
has been dealt with elsewhere (p. 287). 

FORWARD DISPLACEMENTS OF THE UTERUS- 
ANTEFLEXION AND ANTEVERSION 

Anteflexion. — The normal uterus is anteverted and slightly 
anteflexed. In the cases referred to here, the anteflexion is very much 
exaggerated. The term displacement ” is quite wrongly applied to 
this abnormality of the uterus — it is a malformation or error in 
development. Tt may be associated with definite symptoms ; on the 
other hand, it may be accidentally discovered in women who have never 
had disturbing symptoms. 

iETJOLOGY. — Acute anteflexion, a})art from pregnancy (p. 286), is 
a developmental error ; it arises, as a rule, as the uterus changes from 
the infantile to adult type before puberty (p. 99). For purposes of 
(classification we may distinguish : (1) cases in which the body of the 
uterus is of normal size ; and (2) cases in which there is under- 
flevelopment of the uterus. 

In the first form (Fig. 346 (2)) the body is acutely bent on the cervix, 
but the position of the uterus as a whole is not altered. This variety 
of flexion is quite within normal limits. In the second variety 
(Fig. 346 (3)) the uterus is definitely underdeveloped. It was customary 
in the past to describe it as a ‘‘ retro verted anteflexed uterus,’’ but 
to-day it is generally referred to as the cochleafe uterus, which is an 
excellent description of its shape. 

(/linkjal Features. — Symptoms, if present in a case of anteflexion, 
are due to the associated irregularity in the development of the uterine 
waU rather than to the flexion of the uterus. Some gynaecologists 
maintain that acute anteflexion per se does not produce symptoms, 
but this opinion is not universally accepted. The condition and associ- 
ated symptoms are encountered only in nulliparous women. They very 
rarely indeed recur after a pregnancy. 

The symptoms are the same, but of different degree, in the two 
types described. In the type where the uterus is of ordinary size there 
may be dysmenorrhoea, but the periods are of normal duration. 
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Besides, sterility is not necessarily a feature. The condition is 
amenable to treatment ; indeed, in a large proportion of cases no 
treatment is necessary. In the other type with marked underdevelop- 
ment, dysmenorrhcea, scanty periods and very often incurable sterility 
are the features. 

The dysmenorrhcea is most pronounced during the first few hours 
of the flow, and disappears after the first twenty-four or thirty-six 
hours. In cases of marked underdevelopment the dysmenorrhcea may 
be extreme and the flow scanty. The cause of the dysmenorrhcea in 
such cases has been discussed in Chapter XLTIl, p. 801. It is most 
probably due to irregular contraction of the uterine musculature and 



Fig. — Varietios of Anteversion and Anteflexion. 

]. Anteflexion. 2. Slightly exaggerated Anteflexion. 8. Extennive Anteflexion (coehleate iiteniH). 


hormonal disharmony. It may be due in part to slight interference 
with discharge of blood through the cervix, caused not so much by 
the bend in the canal as by the menstrual congestion of the endo- 
metrium obstructing the narrow canal. Most women with anteflexion 
enjoy excellent health in the intervals between menstruation ; but 
a few suffer from minor degrees of ill-health, with nervous irritability, 
caused by the depressing effect of recurrent attacks of dysmenorrha>a ; 
and the married from disappointment at persisting sterility. 

Diagnosis. — The condition is seldom difficult to diagnose except 
in so far that examination per vagmam is often difficult because the 
patient is practically always a nullipara. Few conditions resemble an 
acutely anteflexed uterus. Where it is a question of anteflexion or a 
small fibroid of the anterior wall of\the uterus, the uterine sound may 
be required to establish a diagnosis. Care should be taken to exclude 
an early pregnancy, in which condition acute anteflexion is sometimes 
very pronounced (p. 165). 

The retroverted coehleate uterus may be mistaken for an uncom- 
plicated congenital retroversion until the acute flexion of the anterior 
uterine wall is determined (p. 854). 

Treatment. — (a) Acute Anteflexion where the Uterus is of Normal 
Size . — In the unmarried treatment is required only if dysmenorrhcea 
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is pronounced. Simple dilatation should be tried as a first measure ; 
curetUige should not be performed in the first instance. In the married, 
if there is a persistence of sterility, it may be advisable to remove a 
few pieces of endometrium by curette immediately before the menstrual 
flow in order to determine to what extent the endometrium is taking 
on the necessary development characteristic of the premenstrual 
phase of the cycle, so essential for satisfactory imbedding of the zygote . 

Simple dilatation usually relieves the dysmenorrhoea temporarily, 
and in the married may permit pregnancy to occur. If dysmenorrhoea 
returns after dilatation, the latter may be repeated. Treatment of 
dysmenorrhoea and sterility by hormones are discussed in Chapter 
XLIII. 

Few now favour the employment of a stem pessary because of 
the risks of infection, but reference must be made to it as there 
are still gynaecologists who employ it when all other methods 
of treatment have failed to relieve 
the dysmenorrhoea and/or sterility. 

Several varieties exist — one is here 
shown, “ Wylie’s drain ” (Fig. 347). 

This pessary is introduced into the 
uterus under an anaesthetic at the 
end of a period, and removed when 
the next period becomes due. The 
stem must be of the proper length 
for the uterine cavity, and be retained 
in position by a Hodge pessary, as 
the stem would otherwise be expelled 
by the uterine contractions. Only 
gentle exercise should be allowed, 
and intercourse forbidden while it is 
worn. The pessary straightens out the 
uterine canal. It should not be worn for more than two to three 
menstrual intervals, and should be removed prior to the onset of the 
period. 

Operations have been recommended in which the posterior lip of 
the cervix or the fibres of the internal sphincter are incised. The value 
of such operations is doubtful. 

(b) Acute Anteflexion associated with Marked Underdevelopment of 
the Uterus. — In cases of this type the prognosis is extremely un- 
favourable both as regards dysmenorrhoea and sterility. In some 
cases, where the hypoplasia is not very marked, improvement may 
result from treatment with hormones — ^stimulation of ovaries by mild 
dosage of X-rays is very risky. In the grosser forms, dilatation 
gives only temporary relief to the dysmenorrhoea. In the worst cases 
of pronounced underdevelopment of the uterus, if dysmenorrhoea is 
extreme the most satisfactory treatment is hysterectomy. This is 



Fig. 347. — Showing “Wylie’s Drain” 
or Stem in Uterus, and Hodge Pessary 
in position. The stem is made of vul- 
canite, and as shown has a gutter along 
its length. 



862 


OBSTETRICS AND GYNAECOLOGY 


preferable to bringing on a menopause by means of radium or X-rays 
which may destroy entirely ovarian function. 

Anteversion. — ^This position is normal. Very occasionally (Fig. 348), 
however, cases are encountered in which the body of the uterus is 
enlarged, hard and straight, due to chronic metritis or subinvolution. 
The symptoms are those of subinvolution — excessive menstrual periods, 
leucorrhoea and a feeling of weight in the pelvis. The pressure of the 
fundus on the bladder may cause discomfort and frequency of 
micturition, but the possibility of an associated cystitis should not 
be overlooked. 

The condition requiring treatment here is the chronic metritis or 
subinvolution. Pessaries are of no value. When the bladder discomfort 
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Fic., JU8. — Showing; Aiiteversion (1) in contrast to Aiitc^llexion (2). 

is persistent and no cystitis is present it may be advisable to perform 
ventrofixation and secure the uterus very firmly to the abdominal 
wall. In women over forty hysterectomy is the better procedure. 

LATERAL DISPLACEMENTS 

We have already seen that lateral displacement of the uterus is 
a not uncommon occurrence in pregnancy, and may give rise to 
symptoms simulating ectopic pregnancy (p. 352). 

In the non-gi’avid, lateral displacements of the fundus usually 
result from pressure by a tumour or traction by (licatrised tissue. 
In a j)elvic cellulitis the uterus may be pushed to one side in the 
acute stage by the effusion and drawn to the other side later by 
cicatrisation. In these cases it is the tumour or the inflammatory 
process which (causes the symptoms whi(;h requires treatment. 

INVERSION OF THE UTERUS 

This condition, in which the uterus is turned inside out, has come 
to be considered with displacements of the uterus. It occurs most 
frequently during the third stage of labour and, if discovered then, 
as is usually the case, it is termed acute inversion (p. 568). Jn a few 
cases, however, the complication escapes notice at the time and is 
discovered later, when it is described as chronic inverHon, 

Very occasionally inversion may occur apart from pregnancy if 
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a fibromyoma, growing from the fundus of uterus, is driven through 
the cervix and drags the fundus with it. 

Chronic Puerperal Inversion. — ^In this rare complication the 
uterus involutes in its inverted position, but it remains in the vagina 
as a soft swelling, which bleeds readily to touch and shows areas of 
superficial ulceration (Fig. 349). Its surface is somewhat darker in 
colour than the vaginal mucous membrane ; in old-standing cases the 
columnar epithelium of the 
uterine wall may become 
converted into a stratified 
squamous epithelium. 

Sometimes one or both 
tubes and ovaries are dragged 
into the inverted sac (vide Fig. 

234, p. .569). If infection of 
endometrium spreads to the 
peritoneal surface of the uterus, 
the inner walls of the sac, 
tubes and ovaries may become 
sealed together, thereby pre- 
venting reduction. There have 
been cases recorded of in- 
testinal obstruction caused by 
this condition ; but a loop of 
intestine is very seldom found 
in the sac except immediately 
after the occurrence of the 
inversion. 

The patient complains of 

irregular bleeding and a muco- — Chronic Inversion of Uterus ils scon 

, , from the Vagina. 

serous or muco -purulent 

vaginal discharge. She has a feeling of “ bearing down,’' and may 
complain of something coming down.’’ The haemorrhage and the 
clironic infection lead to general ill-health. 

Diagnosis. — On examination a large globular body is found in the 
vagina. Above the swelling the ring of the cervix is usually felt, 
tliough in a few^ cases the cervix also is inverted. A very important 
sign is the identification through the abdominal wall of the cup-shaped 
depression, which represents the ring through which the fundus has 
descended. An anaesthetic may be required befgre this diagnostic 
feature can l>e determined. 

The only condition which simulates inversion is a fibroid polypus 
projecting through the cervix. Here, however, the fundus of the 
uterus can be felt above, and the stalk of the polypus can be made 
out passing through the cervical canal. If there should still be any 
doubt, the uterine sound could be passed alongside the stalk into the 
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<5avity of the uterus, whereas it would be arrested just inside the 
eervix in a case of inversion. 

Treatment.— In this variety (chronic inversion) the stage has passed 
at which immediate replacement by taxis, even under an anaesthetic, 
may be hoped fcr (p. 568). There have been, however, a number of 
cases recorded in which spontaneous rectification has occurred after 
a course of hot antiseptic douches. This, therefore, should be given a 
trial prior to the employment of Aveling's repositor (Fig. 350). 

The figure on the right shows Aveling's repositor in position. The 
most dependent part of the uterine wall is supported on a cup, which 



Fio. ,350. — UteriiK* Repositor (Avoling’s) with Straps and Waistband. 



should not be too small. The one selected should be of a size to cover 
sufficient surface for the purpose of pressure, but not so large as to make 
it difficult to extract through the cervix. This instrument may cause 
the patient pain. It can seldom be borne for more than an hour or 
two at a time — the patient should be kept lightly under the influence 
of morphia. 

When these methods fail, rectification should be secured by surgical 
means, described in Chapter LVI. 

Inversion associated with Submucous Fibroid. — In such cases the 
diagnosis of the presence of the tumour is not difficult, hut, on the 
other hand,, the associated inversion may be missed. The cup-shaj)ed 
depression above may be difficult to identify, because comparatively 
little of the fundus may have passed through the cervix. As a rule 
the surface of the tumour and the vaginal canal are very septic, and 
the uterine wall at the seat of the growth is usually very thin. A 
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portion of the tumour tissue should always be sent for examination, 
as it has been remarked that a number of these tumours show signs 
of malignant degeneration (sarcoma) ! 

Great care should be taken in the enucleation of the tumour 
(myomectomy) because of the thinness of the uterine wall and the 
risk of sepsis. Thorough pre-operative cleansing is necessary. When 
the tumour is removed, the fundus usually returns spontaneously to 
its proper position. The uterus may be packed with gauze. Pituitrin 
or ergot should be given. There is very great risk to the patient if 
the uterine wall should happen to be perforated during the operation, 
because of the septic condition present. If the reposition of the fundus 
does not occur spontaneously no attempt should be made to reduce 
it forcibly at the time of operation. In patients over forty, and in 
some younger women, the safest treatment may be hysterectomy. 

UPWARD DISPLACEMENTS 

The uterus is raised upwards from the third month of pregnancy 
onwards. 

Pelvic tumours may push the uterus up out of the pelvis (cervical 
fibroid), or abdominal tumours {e.g. sessile ovarian cysts) may drag 
it upwards. A pelvic haematocele or a pelvic peritonitis may be 
associated with sufficient effusion to raise the uterus above its normal 
level. In these conditions the position of the uterus is of relatively 
little importance ; it is the condition causing the symptoms which 
requires consideration and treatment. 

SUMMARY 

During the last fifty years gynaecological opinion regarding the 
significance of uterine displacements has, pendulum like, swung from 
one extreme to the other. In the earlier days of gynaecology great 
importance was attached to uterine displacements, and many and 
varied mechanical devices were employed to correct them. To-day 
some extremists would have us believe that variations in flexion and 
version of the uterus are of no significance whatsoever. Neither extreme 
is justified, it is of primary importance to maintain a balanced view 
on the subject. Briefly it may be stated thus — never attribute the 
symptoms complained of to a flexion or version of the uterus unless 
other possible causes (medical and surgical) have been excluded. 
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CHAPTER XLV 


INFECTIONS OF THE REPRODUCTIVE ORGANS 

Puerperal, Gonorrhoeal, Syphilitic, Tuberculous, Parasitic, etc. 
GENERAL CONSIDERATIONS 

T he vaginal canal in the newborn female child is sterile except 
in some cases of protracted breech presentation. In a com- 
paratively short time after birth, however, it becomes invaded 
by a variety of organisms which extend up to the cervix uteri ; 
and so it remains during life. In the healthy woman the canal above 
this point should not contain organisms of any kind. There is no 
actual physical barrier to prevent entrance of organisms into the 
uterine cavity by continuity of tissue from below ; but certain circum- 
stances combine to make such entrance difficult. The canal may be 
invaded from above, however, by blood-borne infections, particularly of 
the tuberculous type, while many adnexal infections in the puerperium 
arise by a lymphatic, sjrread from a lacerated vagina or cervix rather 
than by continuity of tissue, which is the mode of extension in 
gonorrhoeal infection. 

The vaginal canal in the healthy woman between puberty and t he 
menopause contains a groat variety of organisms, but these are 
ordinarily innocuous, largely on account of the presence of the bacillus 
of D&derlein — a large rod -shaped bacillus which, being an acidophil 
organism, maintains an acid vaginal secretion. This is the process — 
(a) the oestrogenic hormone of the ovary which influences the periodic 
laying down of glycogen in the epithelial cells of cervix and vagina ; 
(b) Doderlein’s bacillus effects production of lactic acid by causing 
fermentation into glucose of the glycogen laid down. 

For a short time (two to three weeks) after birth, the vaginal 
reaction is acid, and the Doderlein bacillus is present owing to the 
influence of oestrin in the infant’s body obtained from the mother 
prior to its birth. When this hormone is completely excreted by the 
infant, the reaction becomes alkaline and remains so until puberty is 
reached — during these years the Doderlein bacillus is absent. After 
the menopause oestrin influence fades and again the Doderlein bacillus 
disappears, with the result that the vaginal canal returns once more to a 
condition in which infection is more likely to arise. This explains the sus- 
ceptibility of elderly women to senile vaginitis and endometritis (p. 917). 
At certain epochs the vaginal reaction is altered. The discharge of 
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blood through the canal during menstruation, at the end of labour, 
and in the puerperium lowers the acidity : we have confirmation of 
the importance of this change in the fact that infection of the uterine 
cavity occurs most frequently at these times. 

In pregnancy, as we have seen, the acidity of the secretion is 
raised and in addition the uterine cavity is protected by the mucous 
plug or operculum which closes the canal very completely, especially 
in primigravidae. When this plug is examined, its outer third is found 
to contain a variety of organisms, its middle third very few, while 
its inner or upper third is sterile. 

Certain general and local conditions permit infection of the vagina 
and extension to the upper portion of the reproductive canal, either 
by allowing their direct entrance or by lessening the protective action 
of the vagina. As regards general conditions, mention may be made 
of general health, and disturbed “hormonal balance.’' We need not, 
however, pursue this aspect of the subject further, as full reference 
is made to it under Leucorrhcea (p. 794). Turning now to local 
favouring factors, mention may be made of sexual intercourse, vaginal 
douching, wearing of a pessary and patency of the canal when the 
perineum is deficient. 

The character of the walls in the various parts of the reproductive 
canal is important in determining the actual sites at which infective 
lesions usually become established. The arm of the vulva, with its 
sebaceous glands, its urethral opening, the Skene’s tubes, the little 
crypts in the mucous membrane near the urethra, and the orifices of 
the glands of Bartholin, may very easily become the seat of infective 
lesions. The vaginal canal, covered with stratified squamous epithelium, 
which extends from the vulva right up to the external os, without any 
glands opening on its surface, is very resistant to infection, so long as 
its surface remains intact. The cervical canal, with its deeply 
penetrating compound racemose glands, is a most favourable site for 
the growth of organisms, and once an infective process becomes 
established there, its eradication may be singularly diificult. The upper- 
most portion of the tract, the uterine ami tubal jnucous membranes, are 
normally sterile surfaces, but are very susceptible to infective processes. 

Some of the campaign against venereal disease has left, even 
among doctors, the impression that most of the infective lesions in 
women are of gonorrhoeal origin. How far this is from the truth is 
seen from the records of unselected cases seeking treatment for 
gynaecological conditions, in which the lesion prese^it is of inflammatory 
origin. Between 60 to 70 per cent, of these cases result from infections 
arising during labour and the puerperium — many follow a septic 
abortion. The relative proportion of infections of puerperal and of 
gonorrhoeal incidence is influenced by several factors — e.g, race, 
residence (urban or rural), social customs, mode of life, etc. Thirty 
to forty per cent, are of pure gonorrhoeal origin, and approximately 
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5 per cent, are of tuberculous origin ; the remainder include cases 
associated with bowel lesions, such as appendicitis and diverticulitis, 
and also accidental infections in young virgins. These different types 
will be considered separately. Puerperal and gonorrhoeal infections 
are of the ascending variety — ^the tuberculous variety is usually 
haematogenous. The others included spread from tissue to tissue by 
the blood-stream or by the lymphatic stream. 

While syphilis is a most potent disease, its manifestations in the 
female reproductive tract are trifling compared with its danger to 
the tissues of the whole body. Severe gonorrhoeal infection if not 
arrested does much more local injury than does syphilis. 

PUERPERAL (INCLUDING ABORTION) INFECTIONS 

Acute lesions of this type have been described in Chapter XXXVII 
as complications of the puerperium. Those which give rise to chronic 
conditions are considered with the special organs or tissues concerned, 
such as uterus, Fallopian tubes, ovary, or pelvic cellular tissue, and 
are summarised in Cliapter LII, p. 1040. 

GONORRHCEAL INFECTIONS 

Gonorrhoea is confined in its manifestations chiefly to the repro- 
ductive canal and entrance of urethra. Infection of rectum is a rarity 
(p. 873). In a few cases, the organism may be accidentally inoculated 
on the conjunctiva. Invasion of the blood-stream by the diplococcus 
and acute or subacute infection of joints is not uncommon. 

The cultivation of the gonococcus from even active lesions is often 
difficult. It may be preserved for a few days under the most favourable 
conditions — namely, a temperature of about 37° C. in a moist medium. 
The cultural media must be alkaline. It is difficult to obtain the 
organism in secretions for microscopic diagnosis. Vaginal secretion, 
except in children, is of no value. The best site from which to obtain pus 
for examination is the urethra, which is practically always involved, 
but even there the organisms may be swept away by the urine. The 
patient should therefore be instructed to avoid passing urine for three 
or four hours before examination. In some cases material may be 
taken from the cervix uteri, ai\other favourite resting-place of the 
organism ; but it is only when the surface of the cervical canal has 
been wiped to clear away other organisms and its depth has been 
well cleansed with a covered probe that the gonococcus can be 
found. A smear preparation is then made, dried and stained. 

Coarse of the Infection. — The conditions under which this 
organism flourishes are so unique that it is only rarely found in any 
other tissue than the genital tract, and its spread in most cases is 
dependent upon sexual intercourse. The organism may be transmitted 
from either an acute, a chronic, or a recurrent infection in the male. 
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In the chronic case, or the case which has been thought to be cured, the 
organism wiU usually be transferred with the semen, and is most likely 
to cause a cervical lesion ; in the acute case, with purulent discharge 
left on the vulva, primary lesions in both areas may develop. Accidental 
infections occur, in a small number of cases, as the result of the use of 
infected towels or linen, unclean water-closet seats, unclean douche 
nozzles or other instruments, and may occur from inoculation by the 
hands. 

For reasons already given the vaginal mucous membrane is fairly 
resistant to the gonococcus ; it is most likely to be involved in young 
girls or during menstruation, or shortly after that event. The areas 
most susceptible to inoculation are the vulva and the cervical canal. 
Beginning with a superficial spread associated with a local hyperaemia, , 
the organisms soon penetrate inwards between the separated epithelial/ 
cells and lodge in the submucous tissues, or in the case of the cervix in' 
the depths of the glands. A local vascular reaction follows — the smaller 
vessels become engorged and crowded with leucocytes ; emigration 
and phagocytosis occur, and a purulent discharge appears. 

The infection may spread by continuity of tissue, not only into the'^ 
cavity of the uterus but also to the Fallopian tubes. In only a small 
number of cases does the infection spread to the peritoneum. In any 
closed cavity, such as a sealed Fallopian tube or a gland with an 
occluded duct, the life of the gonococcus is very limited. The 
organisms may multiply very rapidly to begin with, and form a 
considerable collection of pus ; but they are very soon killed by 
the products of their own metabolism — in a few weeks the cavity 
will be found to contain a collection of quite sterile pus. On the other 
hand, if there is any drainage from the sac, the organisms may continue 
to thrive ; an abscess under these conditions may continue to grow 
so large as to be a source of danger and require special treatment. 

Unfortunately, gonococcal lesions very soon have implanted on them 
a growth of strej>U)C 0 cci, staphylococci, B. coli, or diphtheroid bacilli, 
which added factor is in most cases responsible for the permanent tissue 
damage resuUiTig from gonorrhoeal infections. 

In the main, gonorrhoeal lesions have a tendency to remissions ; 
but the patient is in only a few cases completely cured by this means, 
because the organisms have a tendency to hide in some recess, 
where they lead a subdued existence, but from which a recrudescence 
may at any time fiare up. In the female there are many stich lurking 
places — e.g., the cervical canal, the glands of Bartholin, Skene’s 
ducts, and even the urethra itself. In a few cases the infection 
spreads from the urethra to the bladder and thence to the pelvis of 
the kidney. Occasionally the organisms spread to the blood-stream, 
and distant lesions occur — joints are specially prone to be affected. 

Symptoms. — The early symptoms may be very slight and cause 
little disturbance. In young girls, where the local resistance is so 
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much less, there may be a very acute inflammatory reaction, causing 
considerable general disturbances. The nature and virulence of the 
infection in pregnant women has been referred to (p. 281). 

The cervix is the chief site of infection in adults. Even where the 
urethra has been the seat of the primary lesion, the cervix is usually 
soon involved. In the acute stage it is tender to touch, presents the 
appearance of an acute catarrhal condition, and pus is seen exuding 
from the external os. The vaginal canal is seldom the seat of a severe 
lesion in the adult ; but as the activity of the vaginal bacillus is inhibited 
and the acidity of the secretion reduced, there may be some redness 
of the mucous membrane due to the irritating effect of the cervical 
discharge. 

The vulva also shows a reaction to the cervical discharge and may 
become oedematous. This is specially so in the labia minora. The 
sebaceous glands on the inner surface may become infected ; they 
appear as reddened patches with purulent secretion, projecting beyond 
the surface. All the side-pockets and crypts in the mucous membrane 
are possible seats of infection. The openings of the glands of Bartholin 
appear in most cases as raised red spots near the fourchette. 

The urethra is affected, either primarily or secondarily, in 80 
per cent, of cases, though the urethritis may cause little discomfort. 
There is seldom difficulty or pain on micturition, even when the 
mucous membrane is swollen and everted, and pus exudes from the 
canal. The urethra is painful on pressure. Even in the acute phase 
the patient may be kept fairly comfortable by frequent micturition 
washing out the urethra. In more chronic cases there may be no 
appearance of urethritis, but in such cases a little pus may be obtained 
by passing one finger into the vagina and “ milking ” the urethra 
downwards along the back of the symphysis pubis. 

Treatment. — As gonorrhcea is usually a local infection of the repro- 
ductive canal, local treatment is of the greatest importance ; but the 
internal administration of sulphonamide has recently been shown to 
have considerable value in controlling the duration of infectivity. 

Extreme cleanliness must be observed in the carrying out of all 
treatment, and the patient should be instructed to keep all her towels 
and hnen for her own use. Sanitary towels should be worn to protect 
the clothing. Sitz baths, containing some antiseptic like creolin or 
potassium permanganate, should be used several times daily in the 
acute stage and at least once daily in the chronic stage. Once daily 
each infected area of the external genitalia should be very carefully 
cleansed with dry swabs. In certain cases it may be necessary to treat 
an infected area with a 3 to 5 per cent, solution of silver nitrate (or 
some other silver solution of equivalent strength), mercnirochrome 
or violet green, the solution being applied on probes covered with 
cotton-wool. Where there is an abscess of Bartholin’s gland, it should 
be aspirated and a weak solution of silver injected. 
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In recent years meticulous disinfection of infected areas with 
germicides has been replaced in great part by treatment with sul- 
phanilamide (p. 653), sulphathiazole (Thiazamide) M & B 760 or 
sulphapyridine M & B 693 — the first is claimed to cause less gastric 
upset. 

The urethra may require treatment by washing out with a solution 
of 1 in 2000 silver nitrate — the lavage to be repeated several times 
at each sitting — or by the direct application of a 2 per cent, solution 
of silver protein salt, by means of a probe wrapped with cotton-wool, 
to practically the whole length of the urethra, but not quite up to its 
inner end. 

With treatment by sulphanilamide and kindred drugs the best 
results appear to be obtained by daily local dry swabbing of the parts 
only ; special care being given to the fornices and leaving all parts dry. 
Antiseptics tend to leave a residual “ non-gonococcal ” discharge. 
Douching, unless other local treatment is impracticable, is not very 
satisfactory. 

SulphonaiTiides should not be administered until films or cultures , 
from the cervix, urethra or other foci have confirmed the suspected 
presence of gonococci. Sulphapyridine (M & B 693) is the most thera- 
peutically efficient compound and should be employed in a dosage of 
J gm. at regular eight-hourly intervals for seven days. 

A coexisting infection with Trichomonas vaginalis should be con- 
trolled by the daily local application of two stovarsol tablets into the 
posterior fornix. 

In occasional resistant cases, local treatment should be maintained 
and a further similar course of sulphapyridine after fourteen days 
may give satisfactory results. In chronic cases, intradermal injections 
of minimal doses of mixed gonococcal vaccine at five-day intervals for 
a few w^eeks before sulphonamide therapy are often helpful. 

Before a case can be considered cured, the genital tract should 
have regained its normal appearance, no purulent discharge or areas 
of redness should exist on the vulva or cervix, and no gonococci should 
be found on smears which have been i)repared with the greatest care. 
Examination near a menstrual period is more likely to secure gonococci 
than at other times. This complete negative report should be obtained 
on at least three occasions (after the menstrual periods) before the 
patient is pronounced free from the disease. A complement-fixation 
test should be made to confirm that complete cure has been established. 

Complications of Gonorrhoeal Infection. — It is very important 
to clear out all the gonorrhoeal foci, as there is always the risk of some 
organisms escaping into the blood-stream and setting up an arthritis, 
an iritis, or even an endocarditis. 

Cystitis , — While a slight amount of pus appears in the urine as a 
result of the urethritis, a considerable pyuria usually indicates a 
cystitis. This can be demonstrated by getting the patient to pass 



872 


OBSTETRICS AND GYNAECOLOGY 


urine in two portions, the first part of which will contain pus from the 
urethra, while that in the second specimen comes from the bladder. 

The bladder should be washed out with a 1 in 8000 solution of 
potassium permanganate, or a 1 in 4000 solution of acriflavine in 
normal saline. This should be combined with the administration of 
sulphapyridine and an alkaline mixture (sodse bicarb., 10 to 20 gr., 
half-hourly dose of M & B 693). 

Extension to the pelvis of the kidney is an unusual occurrence, 
and may require the injection of acriflavine into the ureters. 

Gonorrhoeal Warts , — Warty excrescences, described as “Condylomata 
Acuminata,’’ may appear on the vulva and round the anus. In women 





Fig . 35 1 . — “ Condylomata Acuminata. ’ ’ 

of unclean habits these may form huge vegetating masses, growing 
in a short time to the bulk of a small-sized cauliflower (Fig. 351). 
The growth is particularly rapid and extensive in pregnant women of 
this class. No gonococci can be identified in the tissues of the mass ; 
there are only elongated branching epidermal papillae with thickened 
epithelium. These growths, however, are always associated with 
chronic gonococcal lesions. The surface tends to slough, and a copious, 
often blood-stained, discharge pours from the surface. 

Frequent antiseptic sitz baths are required to keep the parts clean. 
The warts should then be bathed with 1 per cent, lactic acid, and 
strips of lint soaked in the same solution should be wrapped firmly 
round the base of each part of the growth, and the whole covered 
with oiled silk. These dressings may require to be changed very 
frequently, as the discharge is very copious. Small warts may be 
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treated by painting them with pure lactic acid (B.P.). The growths 
begin to drop off in four or five days, and even the largest masses 
will disappear in a few weeks, leaving not even a scar. Surgical 
excision, caustics and cauteries are unnecessary ; even when they are 
used they may leave disfiguring scars, at the edges of which little 
papilliform growths may appear. The only case in which this lactic 
acid treatment is likely to fail is where there is a double infection of 
syphilis and gonorrhoea. In such a case the removal of the growth 
may be very difficult by non-surgical measures, even after a full 
course of antisyphilitic treatment. 

Proctitis , — The rectal mucous membrane may be the seat of a 
gonorrhoeal infection, usually secondary in character. This complica- 
tion is more common in women than in men. The indicative symptom 
may be pruritus ani, or the presence of gonorrhoeal warts round the 
anus. Sometimes the symptoms become acute, with the discharge of 
blood and pus, fissures and erosions, and pain on defsecation : such 
cases may become chronic and lead to stricture of the rectum. 

Cleanliness is the chief. point in treatment. A bismuth ointment 
should be applied internally and externally. Only in obstinate cases 
need the rectal wall be treated with silver nitrate solution. 

Other Lesions , — The spread of gonorrhoeal infections to the uterine 
cavity causing an endometritis, and to the Fallopian tubes causing 
salpingitis, are considered with the diseases of these organs. 

In pregnancy the vascularity of the reproductive canal allows 
the gonococcus to penetrate more deeply into the walls of the canal, 
especially into the vaginal mucous membrane, than usual. This 
condition has already been considered in Chapter XIII (p. 281). 

Gonorrhckal Vulvo-vaginitis in Children 

Vulvo-vaginitis in children is met with not uncommonly. Recent 
investigation has shown that only in a small proportion of cases is the 
gonococcus responsible for the condition. Usually the infection results 
from uncleanliness, bad habits, or in the course of some general illness. 

Of the gonococcal cases, very few result from criminal assault ; 
the majority arise by contamination of infected articles or clothing. 
Infection may the more readily occur because the labia majora are 
undeveloped in the child and the mucous membranes of vulva and 
vagina are thin and have little resistance to infection (p. 866). 

The condition may run a very acute course, but in older children 
the lack of symptoms, apart from discharge, may be surprising. 
Redness and oedema of the urethral orifice and hymen are found, and 
I)urulent discharge issues from both urethra and vagina. The whole 
vulva is inflamed and often excoriated and bathed in pus, yellowish 
or greenish in colour. Very careful investigation, after thorough 
cleansing of the part, is necessary to determine whether or not the 
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case is one of gonococcal infection, swabs being taken from the 
urethra, vagina and perhaps from the rectum. In cases which relapse 
or are resistant to the usual treatment, it is probable that infection 
is present in either cervix or rectum, or both. 

Treatment , — Every effort must be made to keep the parts clean 
and dry. If the discharge is profuse, the labia should be kept apart 
by strips of lint to prevent surface ulceration. Dry swabbing is usually 
found adequate for local treatment, but should be done by a well- 
trained nurse each day. Some success was obtained by the production 
of a temporary premature puberty by the administration of oestrin 
tablets orally, but recently sulphapyridine has been found to give 
excellent results and is well tolerated by children : over three years 

gram, q,d.s,, seven days) ; under three years (J gram, q,d.s., five 
days) ; and under one year ( J gram, q.d.s,, five days). 

SYPHILITIC INFECTIONS 

The manifestations of syphilis in the female reproductive organs 
are relatively unimportant compared with the influence of that 
disease on the tissues of the woman’s body generally. However, they 
are so characteristic in their form, at whatever stage of the disease 
they may occur, that they are described here. 

Course of the Disease. — This is divided clinically into three 
stages — primary, secondary and tertiary, each of which is characterised 
by special types of lesions. The causal organism is the Spirochceta 
pallida, which is usually transmitted from one person to another 
during sexual intercourse, though it may be transferred by kissing, 
by suckling an infected child, or by using cups, sj^oons, etc., which 
have been recently used by a syphilitic person in an infective stage 
of the disease. The organism occurs very freely in the tissues of a 
primary sore, and can be identified in the exudate. In a short time 
it invades the blood-stream and permeates all the tissues of the body, 
appearing in all its secretions. This universal infection continues 
from the late primary to the end of the secondary stage. By the 
time the tertiary stage has been reached the organisms are much more 
scanty and the spirochaete may be found with difficulty. We refer 
here only to the local manifestations of the disease. 

Primary Sore. — The primary -lesion may appear on the vulva, 
vagina or cervix. It is very often missed, either because its situation 
prevents its being seen, or more often because it has disappeared 
before the patient comes for advice. It is usually single, but multiple 
sores are more common in women than in men, and usually appear 
on opposing surfaces. The sore, having the form of a granuloma, is 
raised above the level of the surrounding skin or mucous membrane ; 
central necrosis occurs, causing abrasion, and, in many cases in women, 
is followed by secondary infection. The actual form of lesion varies : 
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in women of cleanly habits the most frequent is the “ Hunterian 
chancre,” arising as a papule, the surface of which disappears to leave 
a small, clean, round or oval sore with an indurated base. There is 
little secretion and the lesion is insensitive. This characteristic 
induration of the base is not found in all primary lesions in women. 
A common form is a septic abrasion or fissure with tense oedema of the 
surrounding tissues, the oedema being due to syphilitic lymphangitis. 

At the vulva the descending order of frequency of the situation 
of the sore is as follows : labia majora, labia minora and the base of 
the clitoris. On the vaginal wall the usual site is posterior and near 
the entrance, and the lesion frequently takes the form of a fissure, 
which causes tenderness on stretching. On the cervix it may suggest 
an early epithelioma in appearance, but the clinical history, the 
absence of induration, and the microscopic examination of the tissue 
enable a diagnosis to be made. As spontaneous healing occurs in the 
j)rimary sore within two months, these lesions may easily escape 
notice. 

Diagnosis . — The sore usually forms about three weeks after 
infection. The lesion itself is characteristic, and some ten days after 
its appearance there is the usual enlargement of the lymphatic glands. 
There is httle pain, and little pus formation. The most important 

point in diagnosis is the identification of the Spirochceta pallida in 

serum expressed from the sore. The Wassermann reaction does not 
become applicable until the sore has been present for two or three 
weeks. The surface of the sore should be cleansed with saline solution 
— no antiseptics should be used — and the serum should be expressed 
from the depth of the sore. If antiseptics have been used, a saline 
dressing should be applied for twenty-four or forty-eight hours. The 
best procedure is to examine the exudate at once with dark-ground 
illumination. When the specimen has to be sent to a laboratory, 

serum in quantity should be drawn into a capillary tube and scaled 

at both ends. The spirochaetes have a characteristic appearance, 
and remain motile for several hours after removal from the body. 

Secondary Lesions. — These lesions occur on the external surface 
of the vulva and the neighbouring skin as moist papules — 
coudylomata lata. They form raised, dirty-white or Hvid growths 
with flattened surfaces, moistened with serous exudate and 
disintegrating epithelium. 

(.)n the inner surface of the vulva the usual secondary lesion is the 
mucous patch — a superficial epithelial necrotic area, which becomes 
abraded to form a shallow ulcer. Several patches may be present at 
one time. They may occur on the vaginal wall or on the cervix, and 
perhaps on the endometrium. 

Tertiary Syphilis. — In the vulva there may be a partial or 
complete hypertrophy, which may be associated with a slowly 
progressive ulceration commencing from the surface. Gummata 
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may form in either labium majus and produce a crater-like ulcer. 
Sclerosis of the vulva may be a late manifestation. 

Our knowledge regarding the manifestations of tertiary syphilis in 
the internal reproductive organs is very inexact. These organs are 
as likely to be the seat of generalised hypertrophy with eventual 
sclerosis, or of gumma formation, as any of the other internal organs, 
but subjective symptoms are usually absent and the conditions are 
probably missed. Ovaries, tubes and uterus meiv be generally 
enlarged, due to hypertrophy ; locally enlarged,, due to gumma 
formation ; or shrunken, due to sclerosis. A disintegrating gumma 
in the uterus may cause haemorrhagic discharge. A uterus with gummata 
may have to be differentiated from a uterus with fibromyomata, because 
the nodules present may be multiple in both instances. 

Diagnosis , — ^Tertiary syphilitic lesions have to be distinguished from 
tuberculous lesions, epitheliomata and myomata. The Wassermann 
reaction should be obtained in all cases. Other evidences of syphilis 
should always be investigated, and where any reasonable doubt 
remains, a course of antisyphilitic treatment should be tried. 

Treatment of Syphilis. — For details of treatment, textbooks 
dealing with this subject should be consulted. Early diagnosis is one 
of the greatest assets in treatment. The administration of arsenical 
preparations of the salvarsan type by the intravenous route, and of 
a bismuth compound by intramuscular injection should be commenced 
without delay, and continued until well after apparent cure is affected 
and appropriate tests proved negative for two years. 

Before marrying, and on becoming pregnant, the patient's blood 
should be re-examined. 

In pregnancy , intravenous treatment is of the greatest im2)ortance, 
the full course being gone through. Syphilis as it affects the pregnant 
woman is considered in Chapter XTIT (p. 2S0). 


Chancroid (Soft 8ore) 

The soft sore may be conveniently considered here because of its 
close association with the other diseases communicated during sexual 
intercourse. It is due to the implantation of Ducrey's bacillus on the 
external reproductive organs, and Ji^s an incubation j)eriod of four to 
fourteen days. It appears as a small, dirty-looking ulcer with sloughy 
base and undermined margins, but may grow to a considerable size. 
The lesion is usually multiple, and there is a more definite inflammatory 
reaction than with a syphilitic sore. The sores are tender ; free pus 
formation occurs, and the inguinal glands on one or both sides become 
enlarged, reddened and tender, usually with pus formation. 

This sore may be distinguished from a primary syphilitic sore by 
the incubation period, by its tenderness, purulent discharge and the 
absence of the spirochaete. The condition of the inguinal glands is 
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quite different. There may be a double infection of soft sore and 
syphilis, and to prevent this passing unnoticed, the Wassermann 
reaction should always be taken three months after exposure to infection. 

Teeatment.— The sores should be cleansed with hydrogen peroxide 
and eusol. Powdered iodoform is the most satisfactory^ dressing, but 
a wet dressing of eusol is quite useful. The inguinal glands should be 
aspirated with a 10 c.c. syringe as soon as pus has formed, the needle 
being introduced through sound skin. 

A rapid response to chemotherapy with sulphonamides has recently 
been claimed. 


TUBERCULOUS INFECTIONS 

When we remember what a large percentage of the population 
suffers from tuberculous disease in some form or other, it is not 
surprising to find that the reproductive organs are involved in a 
considerable number of cases. A tuberculous lesion of the reproductive 
organs, however, usually advances so insidiously that the identification 
of an organic pelvic lesion as tuberculous may not be made until 
operation. Quite often, indeed, the pathologist informs the surgeon 
that the Fallopian tubes, removed on account of salpingitis, have 
really been the seat of a tuberculous lesion, and that “ giant-cell 
systems ” have been identified in the tissues. It is only where the 
appearance of pelvic discomfort with physical signs is associated with 
a known tuberculous pulmonary lesion, and where puerperal and 
gonorrhceal infection can be excluded, that a clinical diagnosis of 
tuberculous pelvic disease is usually made. In a few cases the 
appearance of chronic ascites in a young woman, without any trace of 
cardiac or renal disease, leads to a diagnosis of tuberculous peritonitis. 
The frequency of associated pulmonary or other tuberculous lesions 
lessens the diagnostic value of such reactions as von Pirquet’s or 
Calmette’s. 

The frequency with which the various portions of the reproductive 
organs are affected by tuberculous disease stands in the following 
descending order : tubes, corpus uteri, ovaries, cervix, vagina and 
vulva. Primary tuberculous infection of the vulva, vagina or cervix 
uteri is seldom found ; in a very few cases infection may occur from 
discharges from the bladder or bowel, or from the semen of an 
individual suffering from tuberculous epididymitis— thus giving rise 
to an ascending lesion. 

Descending infections are by far the commoner variety, and the 
channel of infection may be by direct extension through the Fallopian 
tube from tuberculous mesenteric glands or a general peritonitis. 
While the frequency of the main lesion near the abdominal ostium 
of the tube supports such a view, it is always difficult to exclude the 
possibility of infection through the blood-stream. The modern 
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tendency is to regard the blood-stream as the chief source of genital 
tuberculosis. Tuberculous lesions of the reproductive organs are 
generally, therefore, secondary to similar lesions in the lungs, mesenteric 
glands, peritoneum, bladder, etc. 

The prognosis in genital tuberculosis is grave, but the gravity 
depends on the extent and activity of the other tuberculous lesions 
present. If the primary lesion is quiescent, the reproductive lesion 
may be eradicated by surgical means, and, by the removal of the 
handicap of menstruation, the woman may be placed in a more 
favourable position for a complete recovery. The relationship 
between tuberculous pulmonary lesions and menstruation has already 
been referred to in connection with amenorrhoea. 

Where the primary lesion, or any other lesion present, is still active, 
surgical interference in the pelvis should not be undertaken, because 
improvement after a radical operation is very uncertain. 

Vulva. — Tuberculosis of vulva is ver^^ rare. It occurs most often 
in cases showing active tuberculous lesions in the lungs, the general 
state of the patient being poor. The condition may be either ulcerative 
or hypertrophic in form. Vulval pain and pruritus are usually present. 
In the differential diagnosis, esthiomcne, soft sore, gumma and 
epithelioma must be kept in mind. The hypertrophic form may 
resemble elephantiasis. 

Treatment is directed to the patient’s general state and the vulval 
lesion treated with suitable a})plications. 

Operation for removal of the ulcerated or hypertrophic area is 
seldom warranted. 

Vagina. — An ulcerative tuberculous lesion may occur in the vagina, 
especially after parturition, and then it may be said to originate 
in a damaged area of the wall. The ulcers are of the usual form, 
irregular in shape and elongated in the long axis of the vagina. 
Vaginal tuberculosis is practically always secondary. 

Treatment is carried out as in tuberculosis of the vulva. When 
the patient is fit and the lesion is high in the vagina, it may be dealt 
with by complete hysterectomy with the removal of a vaginal cuff. 
At lower levels the ulcer may be widely excised and the edges drawn 
together. 

Uterus. — (a) Cervix . — This occurs almost always as an extension 
of tuberculosis of the Fallopian tubes and body of the uterus. In a 
few cases it may be an extension from the bladder or vulva. It may 
form either an ulcerative or a proliferative lesion. Hypertrophy of 
the cervical glands occurs. In the ulcerative type the ulcers are 
irregular in outline and are situated near the external os. The 
proliferative type leads to the formation of multiple papillae, which 
may close up the canal and lead to the formation of a pyometra. 
There may be a purulent foul-smelling discharge from the vagina 
with haemorrhage ; pain is not a feature. 
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The disease (Fig. 352) resembles carcinoma in its clinical features, 
though the induration is not so marked. In the proliferative type 
the haemorrhage may be quite as pronounced ; in the ulcerative type 
the discharge may be quite as foul. In some cases the original lesion 
presents the appearance of a primary sjrphilitic sore. Diagnosis can 
only be made by microscopic investigation of the tissue. 

Where the cervix only is affected it should be removed by high 
amputation. Where the cervical lesion is a spread from a higher 
lesion and the condition of the patient warrants such a procedure, 
the whole uterus, tubes and ovaries should be removed. 

(b) Body of the Uterus . — The body usually becomes involved by 
extension from the tubes ; in a relatively small number of cases it 
may be the seat of the first lesion in the reproductive tract. Whereas 
the cervix is involved alone in 
only 2 per cent, of cases, and 
body and cervix together in 13 
per cent., the remainder show 
lesions in the body only. Apart 
from the acute miliary type, 
where the uterine and the other 
local lesions are of comparatively 
little importance, the tuberculous 
lesions in the body are always 
chronic. In a few cases they 
may commence in the peritoneal 
coat ; but in the vast majority the Fio. 352.— -Tuberculous Ulceration of Cervix, 
site is in the endometrium, and 

is an extension from the Fallojrian tubes downwards. The muscular 
coat may become involved later. The endometrial lesion is so 
characteristic that the condition is often described as “ tuberculous 
endometritis ” (p. 918). Giant-cell systems appear, then caseation 
and ulceration. The thickening of the endometrium may be so great 
that the lower portion of the canal becomes occluded, and a pyometra 
results. In other cases the processes may spread along the lymph 
spaces through the wall and produce a tuberculous inflammation of 
the whole organ so that the body of the uterus becomes enlarged. 

Occasionally tuberculosis of the body of uterus may be found 
along with fibromyomata, or even carcinoma. The symptoms do not 
assist us in arriving at a diagnosis ; there is usually menorrhagia and 
leucorrhoca, but in advanced cases there may be Amenorrhoea. The 
routine examination of curettings may accidentally reveal in an early 
case the presence of giant cells, while later, caseous debris may be 
discharged from the uterine cavity. In most cases the tubes also are 
involved, and the actual condition of the uterine body may not be 
identified until an operation has been performed for the removal of the 
diseased tubes and uterus. The advisability of removing the affected 
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organs depends on the general condition of the patient ; such minor 
operations as curettage are of only diagnostic value, because the uterus 
is so seldom the sole organ affected but also because the curette does 
not remove all the foci, even in the uterus itself [vide p. 919). 

Fallopian Tabes. — The condition of tuberculous salpingitis is such 
a characteristic tubal disease that its discussion is postponed until 
Chapter LI (p. 1032). 

Ovaries. — Primary infection of the ovaries is rare, these organs 
being usually involved in tuberculous disease of the tubes and 
peritoneum. The germinal epithelium and tunica albuginea are fairly 
resistant, and invasion usually takes place through a Graafian follicle 
or corpus luteum, or through the hilum by the blood-stream. The 
organ becomes enlarged and caseation occurs. In the terminal stage 
there may be only an ovarian shell surrounding a collection of pus. 
Both ovaries are usually affected. The treatment depends on the 
treatment of the associated salpingitis. 

Peritoneum. — While tuberculous disease often spreads to the 
reproductive organs from the peritoneum, the two conditions have 
usually to be considered together by the gynaecologist. Very frequently 
this peritoneal condition is found associated with chronic salpingo- 
oophoritis, with all the internal organs of reproduction matted and 
adherent. In several of these cases there may have been an infective 
lesion of the tubes and ovaries of puerperal or gonorrhoeal origin, and 
the subsequent tuberculous lesion has therefore been able to establish 
itself more easily. A greater or less amount of free fluid is present, and 
in certain cases pockets of caseous material or pUs may be found. 

This condition has to be differentiated from an acute miliary 
tuberculosis, which is fairly common in young women, and which may 
be associated with ascites. Little importance attaches in such eases 
to the local lesions ; the patient’s general condition is too serious. 

The tendency to the formation of adhesions in these cases accounts 
for the great variety in the symptoms, and also for the sudden 
complications which may occur in chronic tuberculous peritonitis. In 
many cases there may be no symptoms except gradual abdominal 
distension, due to tympanitis as much as to ascites ; in others there 
may be a history of abdominal discomfort and pain, sickness, vomiting 
and sometimes febrile disturbance ; in others there may be an attack 
resembling in its symptoms an ovarian cyst with a twisted pedicle, a 
perforated duodenal ulcer, or an intestinal obstruction. In such 
cases a coil of intestine has generally become caught in the adhesions 
or bands. Where the symptoms are less acute, there may be pressure 
low in the pelvis with dysuria. Emaciation occurs apart from vomiting, 
and the veins of the abdominal wall a.})i)ear dilated. The febrile 
disturbance has led in many cases to a diagnosis of enteric fever until 
the Widal test has corrected it ; this mistake has occurred also in the 
acute miliary type. 
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The physical signs are most variable. There may be irregular 
thickenings resembling a solid tumour, or collections of fluid resembling 
a multilocular ovarian cyst. When the parietal peritoneum is 
thickened, the doughy feel of the abdominal wall is characteristic. 
Many cases require examination under an anaesthetic before a 
diagnosis can be arrived at. 

Prognosis and Treatment . — Except in young children, where the 
proportion of miliary tuberculosis is high, the prognosis is surprisingly 
good. The general condition of the patient and the state of the lungs 
in particular are of great importance ; loss of appetite, fever, diarrhoea, 
and emaciation are unfavourable symptoms. 

In cases which have been identified early, it is advisable to send 
the i)atient for several months for sanatorium treatment. If no sign 
of improvement occurs, or if the case is first seen at a later stage, an 
abdominal operation should be advised. Great care must be exercised 
in entering the abdominal cavity, because the bowel is very likely to 
be adherent to the parietal |)eritoneum. Complete recovery may 
follow the mere eva(iuation of the ascitic fluid, especially in cases 
where there are few adhesions. If the ovaries and tubes are extensively 
involved, it is better to remove them, but the greatest care must be 
exercised in se])arating adhesions, because the bowel wall is very 
easily damaged and very difficult to repair. 

(h)od results have been reported following the treatment of 
tuberculous })eritonitis by X-rays. 

PARASITK^ DISEASES 

In this country, fortunately, wc have a very small number of 
tlie graver types of parasitic disease, such as those caused by the 
echinococcus and the streptothrix ; but infection from the protozoan, 
Trichomonas vaginaUs, is not uncommon as it is able to flourish in the 
acid medium of the vaginal canal— reference is made to it in a previous 
chaj)ter (p. 790). More rarely, infection by Bilharzia hrmaiobia may 
occur, as the eggs shed by this round worm may be deposited beneath 
the mucous membrane and cause so much irritation that warty growths 
like condylomata may be formed. Similar lesions may occur in the 
cervix. 

In children and in a few' adults the threadworm {Oxyurisvermicnlaris) 
and t he round worm ( Ascai'is iurnbricoides) may find their way into 
the vagina, but extremely seldom are they able to make their way 
through the uterus to the tubes. Threadworms may be associated 
with vulvo-vaginitis in children. 

Hydatid Disease of the Pelvic Organs. — Hydatid cysts may 
aj)pear in the pelvis either by primary growth in that region or 
following the rupture of a primary cyst in the liver. In either case 
the cyst usually develops first of all in the pelvic connective tissue, 
5b 
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and spreads from there to the surface of the tubes, ovaries or uterus. 
The disease, as it affects the pelvis, presents no special features, 
except that it may give rise to pressure symptoms. The history of 
a previous operation on a hydatid cyst of the liver would give a clue 
to the condition. Precipitin and complement -fixation reactions have 
been devised to aid diagnosis. In many cases diagnosis is only made 
at an abdominal operation. 

Treatment should consist in complete removal of the cysts where 
that is possible. Where they are buried in the cellular tissue, and 
their complete removal is impossible, the cysts should be emptied 
without allowing the general abdominal cavity to be contaminated, 
and the endocyst and ectocyst should be completely removed with a 
view to preventing recurrences. 

Streptothrix Infections. — The term streptothrix includes higher 
bacterial forms which are pathogenic to man, and of which the best 
known is the ray fungus, acthwmyces. The lesions resemble those 
produced by tuberculosis, leprosy and syphilis. 

In man most of the lesions are in the jaw and pharynx. Pelvic 
lesions are usually secondary to an invasion from the intestine, 
especially through the apj)endix. Entrance vaginam is very rare. 
The microbe tends to grow along natural ducts, and therefore the 
Fallopian tubes, the ovaries, the uterus, even the external genitalia 
may become involved. 

Streptothrix colonies have been identified on swabs taken from 
a uterine cavity which was the seat of a persistent purulent discharge. 
Good results have been recorded from the use of autogenous vaccines. 

INFECTIONS FROM THE BOWEL, APPENDIX AND 
DIVERTICULA 

These lesions, in so far as they simulate affections of the re- 
productive organs, are referred to in connection with Pelvic Peritonitis 
considered in Chapter LIl. 



CHAPTER XLVI 


DISEASES AND INJURIES OF THE VULVA AND VAGINA 

1. THE VULVA 

INFLAMMATORY LESIONS OF NON-GONORRH(EAL ORIGIN 

V ulvitis. — In some cases in children, and in many cases in adults, 
the infective agent is the gonococcus, and this type of vulvitis 
has been considered in the preceding chapter. 

Adults . — In adults simple vulvitis may occur in women of 
uncilean habits through the implantation of pyogenic organisms or from 
accidental infections. More chronic inflammatory lesions of the vulva 
occur in association with persistent muco-purulent vaginal discharges 
of either cervical or corporeal origin : such women very often suffer 
also from pruritus vulvae. To this category belong a certain number 
of cases in whicli the lesion is a senile endometritis or senile vaginitis 
(p. 917). Then, again, diabetic subjects may suffer from vulvitis with 
pruritus and local ulcerations. 

The vulva is red, swollen, and tender to touch, with a copious 
I)urulent secretion covering the surface. The discharge should always 
be examined bacteriologically, so that cases of gonorrheea may not 
be missed and infection by trichomonas vaginalis and monilia albicans 
(p. 881) may be identified. In adults there is seldom much constitutional 
disturbance, but in children there may be pyrexia, irritability, 
restlessness and some inguinal adenitis. 

Strict cleanliness is the first essential in treatment. In the acute 
stages sitz baths help to relieve the local discomfort : in the intervals, 
lint soaked in boracic or lead lotion should be applied between the 
labia and over the vulva. If the infection has spread to the vagina the 
condition should be treated as indicated under Leucorrhoea (p. 797). 

Glycosuria should always be excluded before local treatment is 
initiated if there is no evidence of severe infection. 

Children.— In children of poor physique, or in those who have 
been badly cared for, there may be extensive vulvo-vaginitis, the 
organisms being generally the B. edi or staphylococci. Such cases 
frequently occur in association with the presence of Oxyuris vermicularis 
or Ascaris hmbricMes, the scratch wounds resulting from the irritation 
of these parasites becoming infected. In the acute specific fevers, 

' 883 
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especially where nursing has been careless, acute vulvitis may occur, 
with great destruction of tissue. 

Rest in bed is essential : at first fomentations should be applied 
to the vulva, replaced later by three-hourly sponging with boraoic 
acid solution. Strips of lint should be placed between the labia. 

Strong antiseptic solutions should not 
be used. Lactic acid (1 dram to a 
pint) may be employed with advantage. 
Vaginal douching should not be em- 
ployed in children unless an acute 
vaginitis has become established. If 
vaginal douching is necessary lactic acid 
solution is preferable to weak antiseptics 
{vide Vulvo-vaginitis of GonoiThoeal 
Origin, p. 873). 

Bartholinitis. — Bartholinitis is very 
frequently found associated with gonor- 
rhoea. There are many cases of 
Bartholinitis, however, which are not 
of gonococcal origin. The inflammation 
may be very actiie, leading to rapid 

Fig. 353.— PaJpating a small chronic- abscess formation : in this type the pain 
ally infected Bartholin’s (Hand. extreme 

In other cases the course may be more chronic — the gland becomes 
enlarged and its duct thickened, and there are recurrent attacks of 
pain and swelling, with occasional purulent discharge. Ihis is a most 
obstinate and iiritating condition. On inspection in the quiescent 
phase there may be no sign of disease, but palj)ation of the posterior 
edge of the vulva between the finger and thumb will reveal the 
enlarged gland (Eig. 353). Occlusion of the duct in mild (chronic 
infection leads to the formation of a Bartholin’s cyst (p. 891). 

Treatment, - In the acute form the gland should be aspirated (p. 
870). Occasionally the abscess ruptures spontaneously on the inner 
side of the labium minus. Incision gives only temporary relief, 
because the wound closes and the gland will almost certainly swell 
up again. In all such cases, when the acute stage subsides, and in 
all chronic cases, the gland should be completely excised. Any treat- 
ment short of this is unsatisfactory, because the organisms are left 
in the remains of gland tissue, and may become active again at 
any time. 

Special Types of Vulvitis. — There are several special types of 
vulvitis, the incidence of each of which is comparatively rare, but 
the characteristics of which are so marked as to require special 
descriptions. 

Erysipelatous Vulvitis . — In the days before the use of antiseptic 
and aseptic methods, this was a not infrequent complication of the 
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puerperium, due to the infection of wounds of the vulva by the 
Streptococcus pyogenes. It is now a rare condition. It is a very 
virulent infection, in many cases fatal, characterised by all the usual 
local and general symptoms of acute infection. A spreading cellulitis 
with abscess formation may occur, when incisions should be made and 
antiseptic fomentations used. Most careful nursing is required : an 
adequate diet must be maintained, stimulants given, and iron 
administered in the form of the perchloride. Sulphanilamide should 
be administered (p. 652). 

Gangrenous Vulvitis. — This very rare condition occurs as a com- 
plication of the puerperium or of venereal disease of the vulva. 
Occasionally it is a complication of acute infectious diseases in 
children, particularly measles. In the last type it may occur, under 
the designation of Noma,'' as a localised but very dangerous lesion 
in debilitated patients. The patient complains of pain and shows 
the usual indications of septic absorption. The local lesion is in 
most cases unilateral : the labium becomes swollen and black, and 
extensive sloughing and ulceration quickly follow. Noma begins as 
a black spot surrounded by induration, the whole of the area soon 
showing progressive gangrene. The infected area should be excised 
under an anaesthetic. Afterwards the area should be bathed with hot 
antiseptic solution, and if necessary antiseptic fomentations should 
be applied. The general condition requires most careful sui)ervision — 
a suitable diet and tonic should be prescribed. 

Meyribranous Vulvitis. — This form occurs more commonly as a 
result of superficial necrosis of the labia in a streptococcal infection 
than to the actual implantation of the Klebs-Loffler bacillus on the 
vulva. 

The membrane in the true diphtheritic form is whiter in colour 
than that occurring in the necrotic type. Before treatment is under- 
taken, a bacteriological examination should be made to ascei-tain 
whether the diphtheritic bacillus can be found. True diphtheritic 
conditions should be treated with antidiphtheritic serum. In the 
other types careful cleansing of the area should be carried out with 
antiseptic solutions of biniodide of mercury (1 in 500) or Dettol (p. 401). 
If the inflammation has extended into the vagina, that canal (but 
not the uterine cavity) should be douched two or tlu*ee times daily. 
The patient should be propped up to favour free drainage. 

Aphthous Vulvitis. — This form is due to the growth of the 
mycelium of the Oldium albicans and is characterised by the appearance 
of white spots on the inner surface of the labia, with redness and 
oedema. The removal of the white spots reveals Uttle ulcers on the 
mucous membrane. The disease occurs in debilitated patients, old 
or young, and it may develop during pregnancy (p. 28,3), especially 
if glycosuria is present. 

The patient should be kept in bed and the vulva painted daily with 
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1 per cent, aqueous solution of gentian violet. A diet rich in vitamin 
A and D should be prescribed and the urine watched for sugar, which 
may occur intermittently. 

Furunculosis, — ^The boils occur in the hair follicles on the outer 
surface of the labia majora : in most cases the general health is poor. 
Rest in bed, tonics and absolute cleanliness are required. The develop- 
ment of the boils may sometimes be arrested by the application of 
tincture of iodine : in most cases, however, the boils continue to 
develop until they burst spontaneously or are incised. Vaccines are 
sometimes helpful. Vitamin A should be administered (Radiostoleum 
or Adexolin). 

Herpetic Vulvitis. — This is a rare condition but it may affect 
both pregnant and non-pregnant women. In pregnant women herpes 
of the vulva may be most troublesome. Great pain precedes the 
eruption and intense pruritus occurs as soon as the vesicles appear. 
These are arranged in groups and become pustular before they rupture 
and dry up. While the crops of vesicles tend to run their own course, 
recovery may be hastened by complete rest, dieting, and the application 
of lead and opium lotion. Some cases do better if the parts are kept 
dry, and dusted with zinc and starch powder. Restlessness and 
insomnia may require bromides and chloral. 

Eczematous Vulvitis. — ^This condition usually occurs after the 
menopause. In chronic cases the skin becomes dry and scaly, and the 
patient complains of constant burning pain and itching. O^strin 
therapy is often helpful by improving the nutrition of the part. 

Intertrigo Vulvce. — This condition is common in cases where there 
is a chronic cystitis or a chronic leucorrhoea, and in stout women. 
The discomfort should be relieved by frequent bathing, and treatment 
of the associated cystitis or leucorrhoea should be undertaken. 

Lymphogranuloma Inguinale (Esthiomene). — This is a spreading 
ulceration of the vulva with both cicatrisation and hypertrophy of the 
tissues, resulting in great distortion of the parts. The appearance of 
the lesion caused it to be described at one time as “ lupus vulvce,'' but 
no histological confirmation of an origin of this nature has been obtained. 
It occurs most commonly in i)rostitutes. It is now classed as a para- 
syphilitic lesion. In many cases the Wassermann reaction is negative, 
but a history of an actual, or at, least probable, attack of syphilis can 
often be obtained. However, there is now reason to believe that the 
condition may be due, not to syphilis, but to a filterable virus. 

The disease is a slowly progressive one, proceeding from inflammatory 
patches on the mucous membrane to large serpiginous ulcers burrowing 
around the urethra, the base of the bladder and the rectum, the actual 
ulcers being separated by masses of hypertrophied tissue. The 
combined processes of ulceration, hypertrophy and cicatrisation 
produce great disfigurement of the parts. There is very little 
constitutional disturbance in this disease, and until the late stages, 
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when fistulae cause great discomfort, the local subjective symptoms 
are practically negligible. Enlargement of the inguinal glands is 
common. 

Antiseptic applications should be employed and specific therapy 
tried. If improvement does not occur, the diseased area should be 
freely excised before the ulceration becomes extensive. 

Elephantiasis Vulvse. — The condition is rarely found in this 
country : it is due to obstruction of the lymphatics of the vulva 
by the Filaria sanguinis hominis and is encountered, therefore, in 
tropical countries where that parasite is found. Great enlargement of 
the labia majora, sometimes of the labia minora, takes place, with 
the development of multiple papillary processes. The normal skin 
remains covering the tumour, except where there is pressure ulceration. 
The skin, however, is very thin and the epidermal papillae are absent : 
underneath is found loose connective tissue with huge lymph spaces. 
The secretion of the skin collects in the interstices, decomposes and 
becomes very offensive. The growth may assume very large dimen- 
sions, and by its bulk and the offensive secretion cause the patient 
much discomfort. The growth should be excised. 

Leucoplakia Vulvse. — This is a chronic inflammatory disease of 
the vulva which develoj)s usually at or after the menopause. Its 
origin is unknown. It may affect the skin in one or two localised areas, 
or the whole vulvar region may be involved except the urethral orifice 
and vestibule. The labia majora are most commonly affected, but the 
labia minora, the perineum, and the anal region may also be attacked 
by the disease. The condition begins with hypereemia of the skin ; 
this is followed by marked thickening of the epithelial tissue and 
keratinisation of the surface layers. The epithelial papillae hypertrophy 
and dip down deeply into the subjacent connective tissue, which 
becomes infiltrated with inflammatory cells. The elastic tissue beneath 
the skin gradually disappears and the whole area loses its resiliency. 
Later cracks and fissures make their appearance over the dry skin ' 
area, and at this stage there is real danger of epithelioma develop- 
ing. Later still, retraction of the vulval tissues may occur and the 
epithelial layer becomes thinned out. The appearance may then 
be one of a smooth, white, shiny surface with atrophy of the labia 
and cUtoris. 

The outstanding symptom is intolerable pruritus ; scratching can 
hardly be avoided, and this, combined with cracks and fissures, causes 
I>ain and soreness to be added to the itching. The seriousness of leuco- 
plakia lies in the fact that it predisposes to £he development of 
epithehoma. According to Taussig, about 50 per cent, of cases of vulval 
epithelioma are preceded by leucoplakia. 

Treatment , — In the earlier stages strict cleanliness and the applica- 
tion of lotions or pastes should be tried, as described for functional 
pruritus vulvte (p. 889). CEstrin therapy is frequently of the greatest 
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value, and vitamins A and D should be taken. Scratching must be 
avoided, and to this end alkaline baths and sedatives at night should 
be ordered. If the condition progresses, excision of the vulva will 
have to be considered — this at once brings relief and removes the risk 
of malignancy. 

Kraurosis Vulvse. — This disease differs from leucoplakia in that 
the changes are from the first of an atrophic type. The condition 
usually occurs after the menopause, but cases have been described as 
occurring in younger women after the surgical removal of the ovaries. 
The labia minora, the vestibule, and the urethral and vaginal orifices 
are involved ; the rest of the vulva escapes, and the thighs are not 
involved. The diseased area is at first red and glistening, with small 
purple areas over its surface, especially in the region of the hymen or 
its remains. The urethral orifice may show the formation of a 
caruncle. Later, the surface becomes pale, shiny and perfectly smooth. 
The labia minora and the clitoris disapj)ear : the pubic hair is shed : 
the vaginal orifice becomes contracted. In this type of case the 
epithelium is thinned : the epidermal papillae atrophy and disappear ; 
plasma cells are prominent in the underlying tissue, especially in the 
purple areas : mixing with the plasma cells and surrounding them are 
found a large number of polymorphs, while numerous lymphocytes 
appear still deeper in the tissue. 

In the early stages of the disease, the affected area is very sensitive. 
Later, constant pain and pain on micturition develop. Dyspareunia 
occurs owing to the vaginal stenosis, and remains after the other 
symptoms have disappeared. This condition must always be differ- 
entiated from leucoplakia vulvce~-the area of distribution, the pathology 
and the prognosis are different Kraurosis is not associated with 
epithelionm. of the vulva. 

All the symptoms tend to disappear excejjt the dys})areunia. In 
the early stages the various soothing apj)lications advised for [)ruritus 
should he used. At that time a certain amount of relief may be 
secured by cauterisation of the tender areas. Some cases are 
benefited by (estrin therapy. 

The origin of this condition is unknown. Apart from the })rescnce 
of the polymorphonuclear leucocytes in the tissues, there is no sign of 
an inflammatory lesion : all the tissue changes are atrophic. 

Pruritus Vulvse. — Pruritus is only a symjitom, but a distressing one, 
and a careful search for the cause should be made in every instance. 
The urine should always be examined for sugar, repeatedly if necessary, 
even if an obvious lesion be discovered. Glycosuria may ac(K)mpany 
local abnormalities or may occur without them . 1 1 must be remembered, 
too, that the condition of the vulva at the time of inspection may be 
the result of scratching and not due to a primarj^ lesion. 

(a) Pruritus with Recognisable Cause . — The following should be 
considered as causative agents : (i) Glycosuria ; (ii) leucoplakia ; 
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(iii) dermatitis, e.g,, chronic streptococcal or staphylococcal infection ; 

(iv) leucorrhoeal discharge, especially when due to the yeast fungus 
or trichomonas vaginalis ; (v) incontinence of urine ; (vi) scabies and 
pediculi ; (vii) anal parasites ; (viii) adhesion of prepuce of clitoris 
with smegma collection ; (ix) minute abrasions with trivial infection, 
often at vaginal introitus. In these cases the appropriate treatment 
is indicated. 

(b) Pruritus without Recognisable Cause — Functional Pruritus . — 
There are, however, a large number of cases in which no primary 
local cause is discoverable. The patients are usually approaching, or 
have just passed, the menopause. The condition tends to occur in 
the neurotic type of woman, and by some authorities the disease 
is described as a neurosis. Probably the real cause, in a large per- 
centage of cases, is a disturbance of endocrine activity expressing itself 
by changes in the nutrition of the epidermal structures in the region 
of the vulva. 

The degree of discomfort in pruritus is usually progressive. 
Beginning as a slight itching at one spot, the disturbance spreads 
over the whole of the vulva. It tends to be worse at night, and when 
the patient gets heated. She may become almost a recluse, because the 
perpetual desire to scratch prevents her mixing with other people : 
the depression associated with this condition may lead to actual mental 
derangement. 

To effect a cure may be exti'emely difficult. The necessity for 
identifying any local or general lesion cannot be too much emphasised. 
Instructions regarding diet, regulation of bowels, maintenance of 
adequate urinary excretion and exercise should be given. With 
regard to diet, simplicity should be aimed at : some cases seem to 
improve on a vegetarian diet. General tonics should be administered. 
Pruritus with early leucoplakia or without obvious cause may respond 
to vitamin A therapy or a multi-vitamin preparation. Swift has 
])ointed out that achlorhydria exists in many cases — if this is discovered, 
hydrochloric acid by mouth should be administered. Owing to the 
clos'e relationshi]) which exists between the functions of the ovary 
and the develo})ment and nutrition of the external reproductive organs, 
the administration of oestrone is more beneficial. X-rays may be 
tried, but the results are generally disappointing. 

In the well-marked cases the patient should be kept in bed. In 
addition to ordinary hot baths, the vulva should be bathed with a 
solution of bicarbonate of soda, or starch poultices should be applied. 
In the intervals, lotions, ointments or dusting powders should be applied 
to allay the irritation. The number of applications recommended is 
legion, and many may have to be tried before one is found to suit the 
individual patient. Lotions of 1 in 1000 biniodide of mercury, 1 in 30 
carbolic acid, or 1 in 4 to 8 liquor carbonis detergens may be used ; 
ointments containing resinol with 8 per cent, thymol, or camphor. 



890 


OBSTETRICS AND GYNAECOLOGY 


menthol, carbolic acid (10 gr. of each) to 1 ounce of lanoline are 
recommended ; the most useful dusting powder is one containing 
equal parts of oxide of zinc, starch and dermatol. 

Sometimes relief follows the use of such caustic solutions as 4 per 
cent, silver nitrate, 8 per cent, protargol, or 1 in 3 liquor carbonis 
detergens. Such strong solutions must be applied very carefully. In 
very obstinate cases, in which treatment on general lines and local 
applications fail to give relief, the excision of the affected area may 
be considered ; but in extensive lesions this is a very serious procedure 
and is not always successful in relieving the discomfort. 

Syphilitic Lesions of the Vulva and Soft Sore. — ^Those have been 
described in the preceding chapter. 

Hypertrophy of the External Reproductive Organs. — The labia 
majora may be enlarged and pendulous in fat people or in cases of 
old-standing chronic inflammation. The clitoris may be found en- 
larged as a congenital deformity, of which an extreme type occurs 
in pseudo-hermaphroditism (p. 106). An enlarged clitoris and labia 
minora may be associated with the practice of masturbation, in most 
cases the result, but in some, perhaps, the starting-point of the habit. 
Chronic inflammatory processes too may cause hypertrophy of the 
labia minora. 

Acquired Deformities of the Vulva. — The tissues of the vulva 
atrophy after either the normal menopause or a menopause induced 
by X-rays, or removal of the ovaries. The atrophy in kraurosis vulvce 
has been referred to. 

Adhesions of the labia may occur as the result of vulvo-vaginitis, 
especially in children ; this may necessitate separation by surgical 
means. 

TUMOURS OF THE VULVA 

Varices of the Vulva. — The veins of the vulva have not very 
much support from the surrounding tissues, and consequently become 
very prominent if there is a tendency to varicosity. This occurs very 
frequently in pregnancy (p. 246). When the enlargement of pregnancy 
persists after the puerperium, a bunch of the veins may have to be 
removed. Injections of the veins with sodium morrhuate is most 
valuable. 

Hsematoma of the Vulva. — Eitlier as a result of direct violence, 
or owing to injury during parturition a large hsematoma may form 
on the vulva {vide p. 606). 

Bartholin’s Cyst.--- This is a fairly common lesion — it often 
occurs as a sequel to a Bartholinitis where the duct of the gland has 
become completely or partly occluded. In some cases the cyst involves 
the duct only. It occupies the same situation (in the postero -lateral 
part of the vulva) as an abscess, but there is neither redness of the 
skin nor tenderness on pressure associated with an abscess. The form 
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is usually pear-shaped, the apex being directed upwards (Fig. 354). 
The contents are usually serous or mucoid fluid, but they may be 
dark brown in colour. There may be no subjective symptoms, unless 
infection occurs. Dyspareunia may be complained of. The con- 
ditions resembling this cyst are hydrocele of the canal of Nuck, 
and femoral hernia. The cyst should be completely dissected out, 
the dissection to include the 
whole of the gland and duct. 

Hydrocele of the Canal of 
Nuck. — This condition is of 
congenital origin, and is due 
to the occurrence of fluid 
between the round ligament 
and its sheath of peritoneum. 

The relationship between the 
round ligament in the female 
and the gubemaculum testis 
in the male has been referred 
to in the section on embryology 
(p. 91). The fluid may or may 
not be shut off from the peri- 
toneal cavity : in the former case it is said to be encysted. The 
condition is very rare, and is seldom associated with symptoms. 

The cyst occurs as an elongated translucent swelling in the upper 
area of the vulva. If it is encysted, it cannot be reduced : a strand 
of tissue may be felt passing from its upper pole to the external 
inguinal ring. If the hydrocoele is not encysted, it disappears when 
the patient lies down : in the erect posture it can be traced up to 
the external inguinal ring. Should the encysted form become infected 
it may simulate a strangulated hernia, but there will be no intestinal 
symptoms. 

The treatment is complete excision of the sac. When there is a 
connection with the peritoneal cavity the neck of the sac should be 
ligated. 

Femoral Hernia. — A femoral hernia may i)resent itself as a 
swelling in the labium majus, having tunnelled its way down from 
the saphenous opening. The differential diagnosis and treatment of 
this condition will be found in textbooks on General Surgery. 

Other Cysts of the Vulva. — Small retention cysts may occur 
in the vulva. These may take the form of sebaceous cysts of 
the labium majus or mons veneris, or thin-walled cysts of the labium 
minus. 

Fibromyoma of the Vulva. — ^This type of solid tumour arises 
from the tissues of the labium majus, and soon becomes pedunculated. 
It is a relatively rare condition and is seldom associated with 
symptoms. The tumours are usually small, hard and painless, but 



Fig. 354.— Bartholinian Cyst, right side. 
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they may undergo mucoid degeneration and become soft. The 
pedicle shoidd be divided and the vessels ligated. 

Adenomyoma of the Vulva. — ^This tumour cannot be distinguished 
clinically from the fibromyoma. It is a type of neoplasm often 
associated with embryonic remains, but in this region it may arise 
from Bartholin’s gland. The treatment is the same as for a 
fibromyoma. 

Lipoma of the Vulva. — This tumour (Fig. 355) arises as a rule 
from the labium majus, and may be sessile or pedunculated. Though 

usually of small size, it may become so 
large as to cause dyspareunia and, in 
very rare cases, dystocia. The tumour 
is softer than a fibro- or adeno-myorna, 
though degeneration of the latter may 
cause confusion. The lipoma is dis- 
tinguished by the fixation of the skin 
over the tumour. The treatment is 
excision. 

Solid Tumours of the Round Ligament 
in the Canal of Nuck. — Fibro- and adeno- 
myomata of the portion of the round 
ligament in the inguinal canal are very 
rare indeed. They are solid and irreducible 
and generally cause no symptoms. 

Papilloma of the Vulva. — In most oases 
multiple warts of the vulva occur in associa- 
tion with gonorrhoeal infections described in 
the preceding chapter. Single waits may occur as in other parts 
of the body, are usually pigmented, and may be the starting-point 
of a melanotic sarcoma. If these single warts cause irritation, they 
should be excised or treated with X-ray. When the vulva is covered 
with warts the best treatment is to shave them off with a razor. 

Carcinoma of Vulva. — This condition is a fairly common one, and 
is to be regarded as a very serious form of malignancy, ft develops 
usually some years after the menopause, the commonest age iieriod 
being round about sixty years. Occurrence prior to the menopaiLse 
has, however, been noted. In the great majority of cases the lesion is 
an epithelioma, but in rare instances an adeno -carcinoma arises in the 
columnar epithelium of Bartholin’s gland or duct. 

Epithelk^ma arises in three situations : {a) on the labia ; {b) at 
the clitoris ; (c) at the urethral meatus. The connective tissue of the 
vulva is of loose structure and so allows of rapid growth of the tumour, 
though in old women tissue atrophy tends to retard growth. But 
much more important is the fact that lymphatic drainage from the 
vulval region is very free, so that spread to deeper structures occurs 
only too readily. The superficial inguinal glands are soon involved^ 



Fig. .‘J65. — Lipoma of Vulva. 
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but so, too, are the deep pelvic glands by means of the lymphatics 
which pass through the triangular ligament or under the inguinal 
ligament. In this way the deep inguinal, iliac, hypogastric and lumbar 
glands may become involved at an early stage of the disease. Ulcera- 
tion and infection of vulval growths readily occur, and as a result sore- 
ness and pain are often early symptoms. The abundance of secretion 
in this region increases the tendency to foul-smelling discharge, which 
adds to the patient’s discomfort. 

(a) Epithelioma of the Labia, — The i)oint of origin is usually on the 
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inner surface of the labium majus, though it may be on the labium 
minus. It has already been pointed out that lencoplakia is an important 
predisposing condition ; indeed, the great majority of cases of labial 
epithelioma foil oiv on lencoplakia. 

'riie growth starts as a small hard nodule on the surface of the 
labium which soon develops a small area of necrosis and ulceration. 
The patient sometimes states that she has had a/ discharging boil 
for a long time which has refused to heal. Induration of the tissues 
surrounding the small nodule occurs, and progressive ulceration and 
induration ensue until the whole labium and, perhaps, the perineal 
region or the mons veneris may be involved. C^ontact ulcers (malignant) 
on the opposite labium may develop. 

Diagnosis is usually easy ; but doubt may arise when dealing with 
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the fissured stage of leucoplakia as to whether the condition has passed 
from the benign to the malignant state. In such cases a small piece of 
tissue must be taken for microscopic examination. Occasionally, too, 
doubt may arise in early stages as to whether the condition is syphilitic. 

Treatment, — Complete excision of the whole vulva must be carried 
out with removal of the inguinal glands on both sides, and then X-ray 
therapy should be employed to irradiate the pelvis and to destroy 
malignant cells in the deep pelvic glands. The alternative is to perform 
Bassett’s operation — a procedure which removes the hypogastric and 
iliac glands in the pelvis at the same time as the vulvectomy is per- 
formed. In spite of this radical treatment the risk of recurrence is very 
considerable. 

(b) Epithelioma of the Clitoris, — The prepuce of the clitoris is usually 
the starting-point, and the disease spreads both laterally and deep into 
the pelvic lymphatics. Early ulceration is the rule, and, when marked, 
doubt may arise as to whether the disease commenced on the clitoris, 
on the upper part of the labium, or on the mucous membrane of the 
vestibule just below the clitoris. Treatment is as for labial epithelioma. 

(c) Epithelioma at Urethral Meatus, — The disease spreads by in- 
duration along the urethra and by ulceration at the meatus. Dysuria 
is a marked symptom in addition to vulval pain. The application of 
radium combined with X-ray therapy is indicated, but the prognosis is 
not good (vide epithelioma of urethra, j). 896). 

Adeno-carcinoma of Bartholin’s Gland. — This is a rare condition 
arising in elderly women. Growth is rapid and ulceration of the labium 
may be extensive. Lymphatic spread occurs early. 

It should be pointed out that a benign tumour of the labial sweat 
glands — hydradenoma — may simulate closely a Bartholin gland carci- 
noma. Even the microscopical appearance of the benign growth may 
simulate malignancy. 

Rodent Ulcer of the Vulva. — This very rare lesion occurs as a 
slowly growing ulcer of the vulva with raised edges. The glands may 
not become involved, though the deeper tissues may be extensively 
destroyed. The ulcer should be excised, or radium should be applied. 

Sarcoma of the Vulva. — This type of malignant lesion is very 
much more rare than carcinoma. The primary lesion occurs in the 
labium majus : ulceration, bleeding and pain occur early. The 
appearance resembles carcinoma so closely that microscopic examina- 
tion is necessary to establish a diagnosis. The sarcomatous lesion is 
usually of the mixed-celled type. 

A pigmented malignant tumour of the vulva, described as a 
melaruma, may arise from the labium majus : it is usually a sarcoma, 
though in some cases the microscopic structure has been found to 
resemble more a carcinoma. This type occurs in elderly women : it 
is dark in colour and seldom attains great size. The inguinal glands 
are early involved and ulceration soon occurs. 
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If surgical measures are employed a wide excision should be carried 
out, and the inguinal glands should be removed. The prognosis even 
then is bad ; recurrence is very frequent. Treatment by radium is 
to be preferred. 

Lesions associated with the Urethra. — The most common diseases 
of the urethra which come under the notice of gynaecologists are ; 
(a) urethral caruncle ; (6) prolapse of urethral mucous membrane ; 

(c) carcinoma of the urethra. Urethritis of gonorrhoeal origin has been 
already described (p. 870). 

(a) Urethral Caruncle. — This very painful condition occurs as a 
bright red excrescence at the urethral orifice, either diffusely distributed 
or as a circumscribed polypus (Fig. 357). The growth arises from the 
urethral mucous membrane, and the site of origin is usually the 
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Fig. 357. — Urethral Caruncle. 

A. Diffuse. B. Pedunculated. 


posterior wall. The pedunculated form is usually single and about the 
size of a pea, though it may be much larger. This form is generally 
tender to touch and may be the cause of dysparemiia. In practically all 
cases there is pain on micturition and there may be a little haemorrhage. 
Caruncles are found most typically in women beyond the menopause, 
and more commonly in those who have borne children. 

As a rule caruncles are granulomata, composed of granulation 
tissue and covered with stratified squamous epithelium ; they result 
from chronic infection of the terminal portion of the urethra. In 
a few cases they are adenomata, with sometimes such a profusion 
of blood-vessels as to deserve the description angiomata.” No 
nerve elements have been found in these tumours. 

TrmimmJt . — Complete excision of the pedunculated growth or of 
the affected area should be carried out. It is advisable also to 
cauterise the base with the electric cautery, because the caruncle is 
liable to recur, especially the diffuse variety. It may be necessary 
to remove a complete ring of mucous membrane. Recurring caruncles 
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should always be examined for malignancy, though such a development 
is rare. 

(6) Prolapse op the Urethral Mucous Membrane. — This con- 
dition must be distinguished from urethral caruncle, especially of the 
diffuse variety. It may occur as an acute condition following some 
straining effort — e.g. defaecation. The prolapsed mass may then be 
purple or black in colour, owing to strangulation. The urethral canal 
can be identified in the centre of the swelling. The patient complains 
of pain, frequency of micturition and vesical tenesmus. 

More commonly the con- 
dition is chronic, and the 
mucous membrane of the 
lower portion of the urethra 
protrudes through the orifice 
as a red fringe. It usually 
develops as a result of injury 
to the neck of the bladder 
during parturition ; but it 
may occur in ill -nourished 
children. The symptoms 
here also are pain and fre- 
quency of micturition, but 
less severe than in the acute 
type. 

Treatment . — In ttie acute 
form the ])atient may have 
to be anaesthetised before the 
prolapse can be reduced. 

In the chronic form the 
prolapsed mucous membrane should be excised and the edges of 
skin and mucous membrane sutured. 

{ c ) Carcinoma of the Urethra. — Primary carcinoma of the urethra 
is rare, though carcinoms^ of the uterus, vagina, bladder or vulva may 
^tend to the urethra, iln the latter case the extension of the lesion 
is easily identified. ' 

Primary carcinoma 'occurs in women over fifty years of age. It 
arises more commonly at the junction of the urethra and vestibule 
than from the urethra itself ; very rarely it develops from a caruncle. 
In most cases the tumour has the form of a squamous-eelled epi- 
thelioma; in the rarer cases which arise within the urethral canal, it 
is of the adeno-carcinoma variety, the point of origin of which has 
been the peri -urethral glands. Odd cases of sarcoma and perithelioma 
have been described. 

The tumour at the urethral orifice can be easily recognised in its 
advanced form, when it usually appears as an ulcerated fungating 
mass (Fig. 358). In its earlier stages microscopic examination may 



Fig . 358, — Carcinoma of Urethra (catheter in urethra). 
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be necessary to differentiate it from a caruncle. The intra-urethral 
type may only be identified by urethroscopic examination, until 
the tumour is large enough to be palpated through the anterior 
vaginal wall. 

Carcinoma of the urethra is associated with painful and difficult 
micturition and, when ulceration occurs, constant pain, offensive 
discharge and bleeding. Occasionally there is retention of urine. 
The inguinal glands are early affected. 

Treatment , — Surgical treatment may be successful in early cases, 
but even then a wide excision must be made, with removal of the 
inguinal glands. Radium offers the best chance of cure. 


II. VAGINA 

INFECTIONS OF THE VAGINA 

Vaginitis. — The special characteristics of the vaginal canal which 
govern its liability to infection have been discussed in the preceding 
chajiter (p. 8f)H). 

A('ute Vaginitis.— This may occur as part of the vulvo -vaginitis 
of children, in puerperal infections, in acute trichomonas infections, or 
in gonococcal infections, especially in children and pregnant women. 
All these conditions have been described. 

Chronic Vaginitis. — In its gonorrhceal form this condition has 
been described in the preceding chapter. In its non-gonorrhoeal form 
it is a very common condition and is generally referred to under the 
term Leucorrhmi. Under this heading the condition has been dis- 
cussed in (^hapter XLlll (pp. 792-798). 

Senile Vaginitis. — This condition occurs in elderly women where 
the infection is complicated by atrophic changes in the cervix and 
vagina. The disappearance of the Doderlein bacillus after the meno- 
pause (p. 866) favours the occurrence of infection. Red patches 
appear on the walls ; some may ulcerate, and the ulcerated surfaces 
may adhere, thereby producing stenosis of the canal. There is a 
watery or purulent discharge which may become blood-stained. It 
is generally associated with a senile endometritis (p. 917), but some- 
times the infection is confined to the vagina. QSstrone administration 
(p. 797) may be more helpful than antiseptic lotions. The senile vagina 
is better treated by bland lotions than by strong antiseptics. 

Granular Vaginitis. — In some pregnant women a vaginal 
examination may disclose a peculiar roughened condition of the 
vaginal walls. On inspection the mucous membrane is found to be 
covered with numerous small, hard red-coloured nodules. There is 
usually a* greenish -yellow vaginal discharge. The condition may, or 
may not, be due to gonorrhoeal infection. 

Emphysematous Vaginitis. — In some cases of granular vaginitis 

57 
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the nodules contain gas. The condition is occasionally encountered 
in pregnancy and is not necessarily due to a chronic gonorrhoeal 
infection. The gas formation is due to the activity of an added bacillus, 
in most cases the B, coli or B, Welchii. Vaginal discharge is present, 
but there is little pain or discomfort. 

Membranous Vaginitis. — ^This t5rpe of lesion occurs as an extension 
of a membranous or aphthous vulvitis (p. 885). A true diphtheritic 
infection is very rare. Scalding or caustics may cause a slough of the 
waU. The membrane may be shed in the form of a cast, but is usually 
discharged in small pieces. The symptoms and treatment are the 
same as in other vaginal infections. 

TUMOURS OF THE VAGINAL WALLS 

Vaginal Cysts. — Cystic tumours may arise from the vaginal walls 
from a variety of causes. In few cases does the cyst attain any great 
size. The point of origin is almost always the anterior or lateral walls, 
but is not so constantly in the middle line as is the case with solid 
tumours of vaginal origin. The cysts may originate in the lower part 
of Gartner’s duct (Fig. 359) (the representative of the embryonic 
Wolffian duct), from a portion of a Mullerian duct which has failed 
to unite, or from some other embryonic structure. While the normal 
vaginal mucous membrane contains no glands, one or two may be 
present as abnormalities and be the seat of cyst formation ; the deeper 
layers of the vaginal epithelium may proliferate locally, and this, by 
central degeneration, may result in cyst formation. Dilatation of 
lymphatic vessels may give rise to a cyst. Portions of mucous 
membrane, which become closed in by adhesions resulting from a 
vaginitis, may become distended with fluid. 

The cysts may be multiple and widespread over the walls, but 
single cysts are more common. The contained fluid is usually of a 
clear, serous character ; occasionally it is blood-stained. In most 
cases the mucous membrane becomes so thinned out over the cyst 
that the tumour appears quite transparent. Symptoms seldom occur, 
unless the tumour becomes very large, when the patient may have 
the sensation of something “ pressing down ” or protruding into the 
canal. In rare cases the cyst may become infected or rupture. 

Diagnosis does not present much difficulty, except where the cyst 
is situated in the middle line anteriorly and therefore resembles a 
cystocele. To establish a certain diagnosis in these cases, it may be 
necessary to pass a sound into the bladder, so as to ascertain exactly 
the relationship of the swelling to that organ. Should the cyst be 
in the posterior wall, a much rarer occurrence, a like difficulty 
inay e^se in making a differential diagnosis from a rectocele. 

Small cysts which do not give rise to any symptoms do not require 
treatment. Larger cysts should be dissected out, though the dissection 
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may be troublesome in view of the extent to which the growth may 
have burrowed into the cellular tissues. Care must be taken to remove 
all the secreting epithelium, by use of the cautery if necessary, and to 
avoid doing injury to bladder, ureter or rectum. 

Fibromyomata. — Benign solid tumours, arising from the vagina, 
are usually fibromyomata. They arise almost invariably in the middle 
line from the central longitudinal muscle columns of the anterior 
or posterior vaginal walls — more often the latter. The swelling is 




Fid. 35U. — Vaginal Cyst (Gartner's Duet) seen to right of Cervix 
{vide Fig. 407) which is pulled down by volsella. 


hard ; it can be easily differentiated from prolapse of the uterus, or 
hypertrophy of the supravaginal portion of the cervix, by the position 
of the cervix quu the swelling. In distinguishing a fibromyoma of 
the anterior wall from a cystocele, it may be necessary to introduce 
a sound into the bladder. 

The tumour can usually be removed easily ; even in the sessile 
type it can be enucleated after incision of the capsule. In such 
operations great care should be taken to prevent injury to the bladder 
and urethra or rectum. 

Carcinoma. — In the majority of cases carcinoma of the vaginal 
wall is stcondunj to carcinoma of the cervix. In carcinoma of the 
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cervix the direct spread to the vaginal wall may be very extensive, 
and form an important factor in determining treatment. 

Primary carcinoma of the vagina of the squamons-celled epithelio- 
matous type may occur ; it most commonly arises from the upper 
portion of the posterior wall (Fig. 360). It occurs in women at or after 
the menopause, but may oc^cur in younger women in a very rapidly 
growing form. In older women it often escapes notice for a long 
time, as there may be little vaginal haemorrhage and very slow growth. 

The tumour usually arises as a flattened nodule on the vaginal 
wall, which gives place to an ulcer with indurated edges. This 
ulceration may extend over the wall in all directions ; where it is 



Fig. .‘{OO. — Primary Oarcinoma of Posterior Wall of 
Vagina — the primary sito is much more commoiJy 
in the posterior than the anterior vaginal wall. 


more circumscribed a fungating mass may develop. In exce})tionai 
cases the induration may spread underneath the mucous membrane, 
which remains intact. Growth in depth may lead to the formation 
of fistulse into bowel, bladder or urethra. 

The diagnosis is usually easy, because, unfortunately, the lesion, 
in most cases, is far advanced^ when the patient thinks it necessary 
to consult a doctor. Where, in' an early case, other lesions may have 
to be excluded, excision and microscopic examination of a portion of 
the tissue may be necessary. It is important to make sure that the 
vaginal growth is a primary one, and not secondary to carcinoma of the 
body of the uterus. Treatment is usually disappointing, because in 
most cases the tumour has extended in all directions, with involvement 
of the lymphatic system, before the patient comes for treatment. 
Excision of the growth is of little avail. The condition should be dealt 
with by radium and later deep X-ray therapy {vide Chapter LX). 
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Sarcoma. — This is an extremely rare type of vaginal tumour. It 
may occur in young children, where it may be first noticed as a growth 
appearing at the vulva. The type of tumour in children is usually 
the vesicular, resulting in the formation of grape-like masses, yellow- 
coloured fluid being contained in the cystic cavities ; they arise from 
the cervix (sarcoma cervicis botryoides (p. 993)). 

In adults the growth is usually diffuse, though it may take the 
form of an indurated nodule, which very soon breaks down, leaving 
an ulcerated surface with a copious haemorrhagic discharge. In 
adults, as in children, the lesion usually begins on the anterior wall. 
The sarcoma may appear like a fibromyoma, but the rapid growth 
and the structure (microscopic examination) make the differential 
diagnosis simple. The type may be either round-celled or mixed-celled. 

In both types of sarcoma in adults, the localised and the diffuse, 
the prognosis is very bad. Few" patients recover. If a diagnosis be 
made early, a wide excision may be attempted, but treatment by 
radium is preferable. 

Chorionepithelioma. — In most instances this neoplasm appears 
in the vagina as a metastasis from a primary growth in uterus. The 
tumour takes the form of a dark purple patch projecting above the 
surface and resembling very closely a thrombosed vein ; it bleeds 
very freely. The histological appearances are the same as in the 
uterine form (p. 984). The purj)le })atches are very characteristic ; 
but in the primary form they may escape notice for some time, 
because there may be tio uterine haemorrhage to arrest attention. 
Where the growth is primary, it should be treated with radium 
or excised and the uterus should be curetted. If the endometrium 
thus obtained shows any sign of chorionepithelioma or the remains 
of a hydatidiform mole, the uterus and adnexa should be removed. 
The patients should be kept under most careful observation lest a 
iccurience takes place. Spontaneous disappearance of a metastatic 
lesion of vagina or vulva may occur after the performance of hyster- 
eclomy for uterine chorionepithelioma, but a course of deep X-ray 
therM|)y sliould be employed following removal of uterus. 

Endothelioma. — Endotheliomata, both primary and secondary, 
have been described as occurring in the vagina. The secondary form 
is usually associated with a uterine lesion. Clinically, this tumour 
cannot be distinguished from carcinoma, and even the microscopic 
appearances are very similar. Treatment should be carried out on the 
same principles as for carcinoma of the vagina. , 

INJURIES OF THE VULVA AND VAGINA 

Most cases of injury to the vulva or vagina occur during labour, 
and their causation and immediate treatment have been described in 
Chapter XXXIV (p. 591). There are, however, a number which are 
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either completely neglected or inadequately treated at the time of the 
occurrence of the injury, and which present themselves for treatment 
at a much later date. A small proportion of cases of injury to these 
organs occurs apart from labour. 

Injuries to Vulva and Vagina wjiich do not Result from 
Labour. — The vulva may be severely damaged as the result of either 
a fall or a blow. HaBmorrhage may be very profuse, or a large 
hsBinatoma may occur. 

Injuries may occur during coitus, esj)ecially in the lower narrow 
part of the canal ; in such the tear usually occurs in the posterior or 
lateral walls. A few cases have been recorded in which laceration 
of the posterior fornix has occurred with penetration into the cellular 
tissue. It has been recorded that even the i)ouch of Douglas has 
been penetrated. The most serious injuries of this type are found 
in cases of rape in young children, where the rectum has l>een torn 
or the vagina torn from the cervix. 

Injuries to the vaginal wall may be caused by ill-fitting [}essaries 
or other foreign bodies, under the conditions already referred to. 

Extensive damage may be produced during attempts at criminal 
abortion by a sharp instrument, which the patient or an accomplice, 
in attempting to pass into the uterus, has pushed through the vaginal 
vault. In many such cases j)critonitis results (p. 1040). 

Injuries to the Vulva and Vagina produced during Labour.- 
The production of a haBmatoma during labour has been referred to 
(p. 606). 

Perineal Lacerations. — These injuries, theii* classification and their 
immediate treatment have been described (p. 593). Where such 
injuries have been neglected at the time of their occurrence, and 
present themselves for treatment at a later date, they may still be 
divided into jirst, second and third degree perineal tears. The seat 
of injury is usually covered by stratified, squamous epithelium or scar 
tissue. The abnormal exposure of the vaginal canal so produced is 
often associated with a catarrhal vaginitis. The loss of the support 
of the perineum favours the development of cystocele (p. 843). In 
cases of complete tear there is incontinence of faeces ; but in cases 
where a thin strand of sphincter ani remains, there may be incontinence 
only if the motions are loose. The patient may have a feeling of want 
of support, but that comjJaint is usually associated with prolapse of 
the uterus or vaginal walls. A considerable degree of tearing of the 
perineum may be present without the patient experiencing much 
discomfort. On the other hand, in a few cases there may be a feeling 
of local discomfort, associated with an apparently intact perineum ; 
here it may be found that the perineum consists of skin and scar 
tissue only, and that the levatores ani have been widely separated or 
tom asunder. 

The appearances in all cases of perineal tears are unmistakable. 
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The vaginal walls, with their transverse rugse, are exposed to view. 
In coses of complete tear, the position of the retracted ends of the 
sphincter ani can be identified by the presence of small dimples in the 
skin at each side of the opening (Fig. 361(3)), Then, too, the different 
appearances of the pale vaginal epithelium and the reddish rectal 
mucous membrane can be appreciated. 

The operations employed in the repair of these old-standing 
injuries of the perineum are described in the section dealing with 
gynajcological operations (p. 1093). 

The middle, but more commonly the upper third, of the vaginal 
canal may be injured during parturition. Tears beginning in the 



Kio. 3(51. — DefiiiTs of Perineal dofect whrro the. Primary Laceration has healed. 


cervix may extend into the vaginal vault (p. 697). These injuries 
result in the formation of cicatricial bands, which may produce very 
little discomfort, though they sometimes anchor the cervix in such a 
way as to cause a change in the axis of the uterus. While these bands 
produce little discomfort, they are often associated with chronic in- 
fection of the lacerated cervix and of the utero-sacral ligaments. 
Excision of these scars, when they cause discomfort, may not prove 
very satisfactory — the cicatricial deformity may be increased. 
Cicatrices in vagina may cause dystocia in a subsequent labour and 
necessitate Caesarean section (p. 719). 

Fistulae between vagina and bladder, urethra qr ureter and between 
vagina and rectum have been already described (p. 604). 
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DISEASES OF THE UTERUS 

INFLAMMATORY AFFECTIONS OF THE UTERUS 
Cervicitis — Endometritis — Metritis 


GENERAL ETIOLOGY 

X NFECTION of the uterus may be derived : (1) from the blood- 
stream ; (2) from above ; or (3) from below. 

(1) Bloodstream infection is relatively uncommon and is rarely of 
clinical importance. It occurs in such conditions as the specific 
fevers, scarlet, diphtheria, typhoid, etc., in the rare cases in which 
pelvic tubercle has its first nidus in the uterus (p. S79), and in the 
multiple pus foci of pyaemia. 

(2) Infection from above o(!curs either by a spread from inflamed 
tubes or by a direct spread of infection through the uterine wall from 
bowel, as in appendicitis, diverticulitis, or malignant disease. The 
most common type of this descending infection is tuberculosis, which 
commences in the tubes and thence spreads to the uterus. 

(3) Infedim from behw is by far the most important avenue. It 
comprises infection in anxociation with Mour or abortion and gonorrhoea, 
which, between them, embrace the majority of uterine infections. 

In acute puerperal infection, which occurs after abortion or labour, 
the causal factors may be many. These are discussed fully in a 
preceding chapter (Chapter XXXVII). From the gyna*cological stand- 
point it is important to recognise that an acute puerperal infection 
frequently persists as a chronic lesion. At the same time many chronic 
uterine infections may originate in childbed or after abortion without 
there being any evidence of an acute onset such as pyrexia. This 
is especially true of the common chronic cervicitis dating from the 
trauma of labour. 

Gonorrheal infection and its acute manifestations are considered 
in (Chapter XLV. 

In postoperative inflammation, and inflammation engrafted on 
degenerating twnwars, such as cancers, and fibroids, the infection is 
derived from below. In some rare cases, the organisms of the specific 
fevers, typhoid, pneumonia, diphtheria, etc., may reach the uterus from 
below. Pessaries predispose to uterine infection by trauma and infection 
of the vaginal walls, such infection being constantly available to spread 
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to the uterus. The risk is greater if the pessary is ill-fitting, if not kept 
clean by periodic doucliing and if, in addition, it is not removed at 
regular intervals for cleansing. 

Inflammatory affections of the uterus constitute a large and 
important group of gynaecological disorders. We propose, therefore, 
to deal with them in considerable detail. A convenient subdivision 
for purposes of description is as follows : — 

1. Inflammation of the Cervix : Cervicitis. 

2. Inflammation of the Body : (a) Endometritis, (6) Metritis ; 

but it should be remembered that there is no anatomical barrier to 
the spread of infection from one region of the uterus to another. 

INFLAMMATION OF THE CERVIX 

The cervix is specially prone to infection because of its relationship 
to the vagina. Normally, above its level the genital canal is sterile, 
but below it organisms are present and, while under ordinary circum- 
stances such organisms arc not pathogenic (see “ Vaginal Protection,” 
p. 8()()), they may become so, or pathogenic organisms may be intro- 
duced — e.g, the gonococcus. Facilities for lodgment and protection to 
organisms are provided at the external os by the delicate pouting 
miK^ous membrane of the canal or by crypts and lacunae so commonly 
present on the vaginal surface of the cervix (Erosion). The erosion 
due to infection provides a suitable nidus for constant re-infection. 
The delicate columnar epithelium, af)art from its propensity to form 
cryj)ts to harbour infection, is very vulnerable and is in a foreign 
environment. Nature designed that the vaginal cervix and vaginal 
canal should have full protection, hence the stratified squamous 
e])itheliuni without glands or other means of harbouring infection. 

A feature of infection of the cervix is that organisms may remain 
latent for long periods and eventually, if the body resistance is lowered, 
flare up or infect the higher levels of the tract. 

A further fact of importance is that in the presence of infection 
there is necessarily a tendency for the swelling of the tissues to block 
the cervical canal and thus to prevent adequate drainage of the in- 
flammatory discharges, not solely by occluding the canal itself but 
also by obstructing the escape of secretion and exudate from the glands 
opening into the canal. It is in these structural peculiarities that we 
find an explanation of the proneness for an infective lesion of the cervix 
to show little tendency to spontaneous cure. There is probably no 
region in the body to which this applies as much as to the cervix. 
The tonsils and the cranial sinuses, once they become infected, exhibit 
a similar tendency towards chronicity, and hei-e, again, the dominating 
factor is inadequacy of drainage. From these analogies the cervix 
has sometimes been called ‘‘ the pelvic tonsil.” The analogy is not 
strictly correct as there is not any lymphoid tissue in the cervix. 
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and, when thus exposed, may closely simulate erosion ” — very often 
both conditions are present. 

Microscopically a piece of tissue removed shows hyperaemia and 
round-cell infiltration. On the surface, the stratified epithelium has 
been replaced by columnar epithelium. This epithelium dips down 
from the surface to form crypts and glands which have a distinct 
tendency to cjTstic distension. These frequently lie under the apparently 
healthy stratified squamous epithelium. It is not uncommon to find 
stratified squamous epithelium covering the surface and merging with 
columnar epithelium at the mouth of a crypt. There is a constant 



Fia. 302. — Krosioii of C’ervix. Showing also a Oystic Sj)a( e. 


striving between the two types of epithelium, that of the vaginal surface 
and that of the canal, to cover the area so that the erosion is not 
stationary. Where cystic spaces are found under apparently normal 
squamous epithelium they may have formed at a time when the surface 
was covered by the columnar variety and their presence and progressive 
distension may assist in again removing the squamous covering to be 
replaced once more by the columnar (Fig. 302). 

Nabothian Follicles are an evidence of chronic inflammation of 
the cervix and frequently accompany erosion. They are small tense 
cysts, roughly about the size of a pea, which bulge, glistening on the 
vaginal aspect of the cervix. They are filled with a viscid mucus and 
are lined by columnar epithelium ; in the larger cysts the epithelium 
is flattened. They originate from glands of the cervix, whose mouths 
have been occluded by the chronic inflammatory changes. They are 
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thus retention cysts which have expanded towards the vaginal aspect. 
In some cases they become polypoidal, and hang into the vagina by a 
narrow neck. They may simulate the hard nodular condition of an 
early localised carcinoma, but the diagnosis is cleared up at once if 
they are pricked with a knife, when the viscid contents will be expelled. 

Clinical Features and Diagnosis of Chronic Cervicitis. — ^T he 
most constant symptom is discharge from the vagina. Pain in the 
pelvis or abdomen is the next most common local symptom. Bladder 
and menstrual troubles are frequent, and the general health may be 
involved in a variety of ways — fatigue, headaches, arthritis and cardio- 
vascular disturbances being amongst the most frequent manifestations. 

Discharge— Thm consists of a more or less persistent vaginal 
discharge, sometimes thin and watery, more often thick and creamy, 
and sometimes frankly purulent. It is prone to irritate the mucous 
and skin surfaces of the vagina and vulva and cause pruritus (p. 888). 

Pain . — Apart from discharge the most disturbing of the common 
symptoms of cervicitis is pain, which is felt usually in the lower 
abdomen and more especially in one or other iliac fossa or in both fossae. 
On occasion the pain is situated in the flank or in the upper abdomen, 
whilst not infrequently it is situated low in the back in the sacral or 
coccygeal regions ; pain in the hip and thigh would seem sometimes to 
owe its origin to cervical disease. In many instances there is discomfort 
or even acute pain during the action of the bowels ; this is especially 
common in cases with a secondary utero-sacral cellulitis. All those 
aches and pains are i)rone to exaggeration before and during the early 
phase of menstruation (premenstrual dysmenorrhoia, p. 800) and as 
the result of exertion. 

To understand the method by which the origin of such cervical 
})ain is diagnosed, we have to consider some simple facts in connection 
with an ordinary vaginal examination. If the examining fingers are 
placed on the cervix and this be moved laterally, antero -posteriorly, 
or upwards, it is found that in health a considerable amplitude of 
displacement can be obtained in all these directions, and that even at 
its maximum this displacement is painless. In cases of cervicitis, on 
the other hand, this mobility is commonly restricted, and in those cases 
in which pain is present, any attempt to displace the cervix at once 
provokes the symi)tom in the situation in which it has been complained 
of by the patient, be it in the iliac fossa, the back or the bowel. On 
occasion, pain may be elicited by manipulation of the cervix, although 
vsuch pain does not appear among the symptoms of tjie case. In many 
instances the least pressure on the cervix causes severe pain — the type 
of case in which dyspareunia is apt to be a particularly distressing 
symptom. In not a few patients in whom nausea is a prominent 
clinical feature in the history, a tendency to retch is at once provoked 
by this procedure — an interesting demonstration of the widespread 
reflex nervous phenomena that may owe their origin to the genitalia. 
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Because of its wide distribution the pain of cervical origin is apt 
to be a source of confusion in diagnosis. Tubal or ovarian mischief 
is often erroneously suspected ; in the, presence of a uterine displace- 
ment the pain may easily be attributed to this ; whilst a common source 
of confusion arises from right iliac fossa pain being mistaken for 
appendicitis. 

The diagnosis in such cases rests (1) on the presence of vaginal 
discharge ; (2) on the dating of the S 5 anptom 8 from a preceding 

abortion or childbirth or a gonococcal infection ; (3) on the pain 
response evoked by movement of the cervix ; and (4) on the absence 
of the characteristic features of tubal infection, appendicitis, etc. In 
doubtful cases an examination under anaesthesia may be necessary 
to exclude tubal disease. It is important to remember that chronic 
cervicitis may be complicated by the presence of tubal infection, and 
it is imperative that treatment should be directed to both conditions. 

Erosion, from the appearance of its surface and the fact that it 
sometimes bleeds on examination* or on gentle swabbing or scraping, 
may simulate epithelioma. The mere introduction of a speculum, if 
its upper edge comes in contact with the area, may cause a little 
bleeding. Hardness due to fibrosis, and the nodular condition associated 
with distended follicles, may lend further colour to suspicion of 
malignancy. In any doubtful case a portion ol tissue should be removed 
for microscopic examination. The differential diagnosis from a primary 
syphilitic sore is described elsewhere (p. 875). 

Treatment of Chronic (Cervicitis. — As chronic infection of the 
cervix is frequently a legacy from child-bearing, the ideal time for its 
recognition and treatment is during the postnatal period — that is, 
before it has succeeded in })roducing the deep-seated structural changes 
and the train of local symptoms and general ill-health which characterise 
so many cases {vide p. 637). One of the strongest arguments in favour of 
a postnatal examination of every woman at the end of four or six weeks is 
the opportunity it gives for the detection of this lesion at an early stage 
and when, if not curable by easy methods, at least the sequence of effects 
of its presence can be prevented. 

We have seen that the dominating feature of the lesion is its 
chronicity, and that this in turn is dependent upon the peculiar structxiral 
arrangements in the cervix which tend to a locking up of the inflamma- 
tory discharges. This gives the key to the treatment which must be 
directed to the opening up of the cervical canal and the establishment 
of tracks in the cervix along which the pent-up exudates can drain 
away freely. For these reasons, active surgical measures are essential. 
Experience has shown that the application of caustic or antiseptic 
medicaments, which have been employed in the past, succeed in effect- 
ing at the best nothing more than a temporary cleansing of the vagina, 
whilst at the worst they may do harm by damaging the mucous 
membrane and tissues and in this way aggravate the inflammatorj' 
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processes already present. Recently, the introduction into the cervical 
(^anal of candles or stalks of material impregnated with zinc chloride 
(Bourne, Bond, M‘Garrity, B.MJ,, 16th January 1937) has been 
recommended. The advantages and greater safety of this method 
have still to be proved. Long ago this principle of treatment was em- 
ployed for cancer of the body of the uterus, but has been superseded by 
liysterectomy or radium therapy. For chronic endocervicitis it has still 
to be shown superior to that now to be described. One objection to it 
is that it will not influence ectropion, deep laceration or extensive erosion 
of the cervix, one or all of which may accompany the endocervicitis. 

When the cervix is angry looking and oadematous, due to temporary 
exacerbation of the inflammatory process, rest in bed and vaginal 
douching, properly carried out, is a valuable procedure preparatory 
to more active measures. It is unwise to proceed with operative 
treatment until the acute condition has subsided, as it usually does 
in from ten to fourteen days. This period of rest in hospital or nursing 
home under proper regime often produces an astonishing improvement 
both in the local and in the general condition of the patient and increases 
resistance. Bacteriological examination may be carried out during this 
period. Smears from the cervical canal and of the vaginal discharge 
are examined for specific organisms. If there is a superadded tricho- 
monas or other vaginal infection discovered this must be cleared up 
before any further procedure is carried out (see p. 798). 

In all cases, except those to be subjected to hysterectomy, dilatation 
of the cervix is an important part of the treatment, since it is in this 
way only that the interior of the cervical canal can be made accessible 
for treatment and later j)ermit of free escaj)e of exudate and discharge 
from this area. (Curettage is contraindicated unless there is a separate 
indication. Sometimes it is wise to explore the uterine cavity, but 
this must be justified from the history or physical findings for there 
is always the possibility of carrying infection to the uterine body. 
Ihere is not any treatment suitable for all cases of chronic cervicitis. 
Each case requires individual consideration. As a guide to choice of 
treatment cases might be classified thus. 

1. Without Cervical Laceration, with or without ‘Erosion'' (over 
.10 per ce//Y.).- -Treatment is directed to establishment of drainage and 
destruction of the superfluous glandular elements in the cervix and 
especially those which have undergone cystic distension. This is best 
achieved by diathermy, coagulation current. Good results are obtained 
by the Paquelin or electric cautery, but diathermy is simpler of appli- 
cation and produces less local reaction. An electrode of about 3 mm. 
breadth and sufficiently long to allow it to be applied to the cervical 
wall from internal os to external os is employed. After dilatation 
of cervix to the full extent short of tearing, this electrode is applied 
longitudinally to the cervical wall at four or six equidistant places. 
As bleeding sometimes results it is wise to start posteriorly. When 
53 
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bleeding is troublesome either during the application or as a result 
of the dilatation, a plug of sterile gauze may be introduced and retained 
in the cervical canal while the diathermy treatment is being carried 
out. The longitudinal lines of coagulation are continued out on to 
the “ erosion ’’ if such is present. In addition to destroying gland 
tissue this procedure results in a rolling in towards the canal of the 
eroded area when the lines made cicatrise in the course of healing. 
The best results are obtained when no columnar epithelium is left 
exposed to the vagina. Any cystic glands are punctured and destroyed 
by coagulation, and even if they are not obviously present to the naked 
eye it is advisable to pass the electrode into the substance of the cervix 
betw^een the lines marked out over the area of erosion, tn most cases 
one is siuprised at the number of small cystic spaces punctured and 
destroyed, as evidenced by the escape of coagulated mucus. 

Instead of simple coagulation in lines along the wall of the cervical 
canal it has been advocated that longitudinal strips of the wall of 
the canal be removed by a small ring electrode stroked from the internal 
to the external os. The principle is the same. 

Whether by diathermy or by cautery the application must not be 
overdone so that excessive cicatrisation is produced. Beyond reason- 
able limits a shrivelled fibrous cervix may result and be responsible 
for dysmenorrhoea, or, if pregnancy occurs, rigidity of the cervix with 
difficult labour. 

Diathermy treatment gives most gratifying results, and requii*es 
only a very short stay in bed — five to seven days. There is very 
little general disturbance so that convalescence is rapid. In comparison 
with non -operative measures it is an economy in hospital beds. There 
is no postoperative pain. When pain has been present before operation 
this often disappears immediately or soon after operation and, before 
the patient leaves hospital or nursing home, the pain elicited by 
manipulation of the cervix has disappeared. Discharge is not arrested 
immediately. Until the devitalised tissues have separated and the 
areas are completely healed discharge is present in gradually diminish 
ing amount. Very rarely, the separation of sloughs produces bleeding 
about the tenth or twelfth day. It is most exceptional for this to be 
of serious moment if the treatment has been carried out in the mamier 
described. Such secondary haemorrhage is much less frequent and less 
serious than that following repair or amputation of the cervix. A 
correspondingly shorter stay in hosj)ital or home can therefore be (con- 
fidently promised. 

2. With Cervical Laceration {and Ectropion) - 

(a) Without generalised hypertrophy of the cervix. Emphasis has 
been placed on the importance of radical treatment leaving no columnar 
epithelium exposed to the vagina. Ectropion is an inevitable accom- 
paniment of laceration. After dilatation of the cervix repair of the 
laceration should therefore be carried out. The edges of the tear may 
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be removed by a diathermy electrode with “ cutting ” current and 
then sutured ; but equally good or better results are obtained if carried 
out in the ordinary way with a knife (Chapter LV). 

(6) With hypertrophy of the vaginal cervix, so often encountered 
when lacerations are extensive or multiple and sometimes even when 
they are not, it is definitely advisable to perform amputation. 
The broadened, hard, knobby cervix, often containing many cystic 
spaces situated deeply, is beyond the scope of diathermy or cautery. 
Changes are deep seated and general and this type merges into the next 
in which hysterectomy is the correct procedure. 

3. With Laceration, Hypertrophy (and Chrwiic Metritis). — ^Where 
the cervix is greatly enlarged and deeply disorganised and where the 
inflammatory process has produced widespread changes, its effect will 
not have been limited to the cervical portion of the uterine wall. 
Almost certainly there will be changes in the wall of the body of the 
uterus, with menstrual disturbances if the patient has not passed the 
menopause. The entire uterus is unhealthy and should be removed. 
Total hysterectomy by the abdominal route or, if practicable, by 
the vaginal route should be performed — there is much to be said for 
vaginal hysterectomy in this particular condition. 

INFLAMIVlA'riON OF THE BODY OF THE UTERUS 
Endometritis 

Endometritis, or inflammation of the mucous membrane of the 
uterine body, may be (1) acute or (2) chronic. The succeeding remarks 
on chronic endometritis should be read along with those on metropathia 
haemorrhagica (p. 788). 

Acute Endometritis. — Puerperal endornetritis (p. 643) was a term often 
applied indiscriminately to all cases of infection during the puerperium. 
The infected area, however, might have been the perineum, the vagina 
or the (cervix. With a better appreciation of the possibility of infection 
at these levels and exclusion of such, even when the infection is limited 
to the uterus, the term is not appropriate. With the birth of the 
placenta and membranes the grea^ter part of the mucosa is shed, and 
infection of the uterus if it does occur is not limited to the thin layer 
of decidua still present. The changes characteristic of inflammation, 
(edema, hyperaemia, exudate and leucocytic infiltration extends to 
a varying depth outwards into the myometrium. Also, organisms will 
be foimd beyond the limits of the mucous membrane. Discharge from 
the uterine cavity is not a product solely of the remaining decidua but 
is contributed to by the inflammatory exudate originating from the 
affected myometrium. Acute inflammation of the uterine mucosa 
must therefore imply a degree of involvement of the muscle layer of the 
wall. There is no anatomical barrier to such involvement between the 
tw(> Inyers. The converse is also true. The consideration, therefore, 
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of acute inflammation of the endometrium and myometrium (metritis) 
separately is for purposes of description only, and their inevitable 
association must be borne in mind. Actually if infection is restricted 
to the mucosa or mainly so the condition is not serious, it becomes 
serious only when it extends directly to the myometrium or the Fallopian 
tubes, or by embolic process to other regions. With the exception of 
puerperal and gonorrhoeal infection acute endometritis is surprisingly 
rare. It may occur fipom faulty operative technique, necrotic 
fibromyoma, cancer, contraceptive appliances introduced into the 
uterus, etc. Probably it is seen in its truest form in senile endometritis. 

Oonorrhosal endometritis is practically always a direct extension 
from the cervix and this may occur in the puerperium (p. 640). There 
is little general disturbance and the stage of involvement of the 
endometrium frequently escapes notice clinically. Only when the 
tubes are involved are features of clinical significance produced. In 
the ordinary non-puerperal variety of gonorrhoeal infection, the 
myometrium is either not invaded at all or only to a very slight extent : 
but opportunity of examining the endometrium is seldom presented. 

Symptoms and Signs.— The symptoms and signs of acute puerperal 
infection are discussed in Chapter XXXVTT (p. 045). 

In gonorrhoea the involvement of the endometrium may give no 
other signs than those already present, due to cervicitis. The first 
clinical evidence of the upward spread of the disease usually does not 
appear till the abdominal pain of tubal inflammation develops. 

The symptoms and signs of an infection after operation consist of a 
rising pulse and temperature, with the escape of a muco-purulent 
uterine discharge. There may be abdominal pain and tenderness over 
the pubes. One of the most anxious experiences in gynaecology is 
encountered when the oi^eration of curettage is followed by an acute 
streptococcal infection. Uterine discharge is not a feature. It is a 
very grave complic;ation and is associated with marked constitutional 
disturbance. This usually indicates invasion of the blood-stream 
(septicaemia) and calls for prompt and energetic treatment. In 
the sulphonamides we now have a valuable and more hopeful weapon 
of defence than formerly (p. 653). Fortunately this complication is rare. 

Submucous fibroids which become septic produce pain and a foetid 
discharge. There usually is an* increase in the size of the tumour. 
In carcinoma and other forms of malignant disease the discharge 
and hjjemorrhage are largely due to an associated infection. Senile 
endometritis is considered in its chronic form later. 

Treatment. — For the treatment of puerperal cases the reader is 
referred to Chapter XXXVII (pp. 650-655). 

In postoperative cases an autogenous vaccine should be prepai*ed, 
and treatment similar to that employed in acute puerperal sepsis 
should be instituted. If suspected to be of streptococcal origin^ 
sulphanilamide should be administered. 
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In the case of degemratirvg tmnours the removal of the growth is 
the only remedy. In advanced carciiwrm, scraping away the main 
mass of the growth, the application of strong antiseptics and the 
employment of radium and X-rays are the methods of treatment 
available. 

Chronic Endometritis. — Certain appearances, naked eye and micro- 
scopic, formerly regarded as evidences of chronic inflammation of the 
endometrium are now no longer accepted. Reference to this will be 
made in discussing the so-called “ Glandular Endometritis.” With 
increased knowledge of the ductless glands and their influence on the 
endometrium the number of cases now labelled “ Chronic Endometritis ” 
is only a fraction of what it was at one time. In a series of 8500 
gynaecological cases, a diagnosis (on histological evidence) of “ Chronic 
Endometritis ” was made in 338 cases (less than 4 per cent.), and this is 
probably an overestimate. Two types are quite definite entities and 
merit separate mention ; these are Senile Endometritis and Tuberculous 
Endometritis. In both there is clear proof of chronic inflammation 
microscopically, and both are relatively rare conditions. 

Senile Endometritis is an infective condition of the endometrium 
affecting women after the menopause. Its mtiology has been already 
described (j). 866). It is encountered in about 0*2 per cent, of 
iidmissions to gynaecological wards. An acute phase is not recognised. 
The thin atrophic endometrium loses any glands that may have been 
present and also the surface epithelium. What stroma was present is 
replaced by granulation tissue set directly on the myometrium. Plasma 
and small round cells are numerous and invade the myometrium to 
some distance. This layer produces a thin, watery, highly irritant 
exudate which eventually brings about changes in the vaginal wall 
(senile vaginitis) and, at the vulva, pruritus of varying degree. Small 
vessels in the granulation tissue bleed periodically and make the 
discharge blood-stained. As the condition advances slowly it is usually 
only when blood appears that medical advice is sought. The possibility 
of a malignant neoplasm being present is a reasonable fear and a 
diagnosis must be made. This is done by exploration of the interior 
of the uterus. 

In a prop(n'tion of cases the atrophic cervix interferes with drainage 
from the uterine cavity and the cavity distends with purulent exudate. 
To this condition the term 'pymmira is applied. With accumulating 
})us in its interior the distension of the uterus in an elderly subject 
results in a thinning of the wall. This should be remembered if it be 
encountered at laparotomy. Such a uterus will not stand the applica- 
tion of volsella? without tearing of its wall and probable spilling of 
pus. 

The symptoms of senile endometritis are those already mentioned, 
viz., thin, irritating, watery discharge not great in amount with bad 
odour and occasionally blood-stained. Treatment consists of dilatation 
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of the cervix, and disinfection of the interior of the uterus by the 
application of acriflavine and glycerine (1 in 500). If there is 
pyometra, preliminary drainage of the cavity is necessary. Very 
great caution must be observed if curettage is employed for this 
condition. If disinfection is unsuccessful the alternative is hysterec- 
tomy, preferably, when possible, by the vaginal route ; but as the 
subjects of this condition are often elderly, the risks of a major 
operation are great. (Estrone therapy (p. 797) should be given a 
trial before recourse to hysterectomy. 



Fio. 363. — Tuberculous Endometritis. 


Tuberculous Endometritis is associated with a thickening and 
later with a caseation of the mucosa (p. 879). The tubercle follicles 
may be recognised as pale foci visible to the naked eye. Usually, 
however, they are only detected on microscopic examination (Fig. 363). 
Proof of tuberculous infection of the endometrium was found in less 
than 0*1 iier cent, in a large series of cases. In exceptional cases the 
infection is derived from below, as, for instance, where the woman is 
infected at coitus. Tuberculous endometritis usually results from direct 
extension from tuberculous tubes. The site in which the disease is 
specially focused is therefore the mucous membrane near the uterine 
cornua. A nodular thickening in this region formed partly in the 
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wall of the uterus and partly in the tube is not infrequent in tuberculous 
salpingitis (nodosal salpingitis, p. 1032). 

The symptoms may include persistent leucorrhoea and hsemorrhage. 
Amenorrbcea is present in a considerable number of cases. This 
indicates involvement and destruction of the ovaries. Mostly, tubal 
(and ovarian) involvement is extensive and overshadows in its symptoms 
the uterine element. TreatmeM necessitates a wider consideration 
than merely the uterine lesion. There is, almost without exception, 
tuberculosis of the tubes, and probably of the pelvic peritoneum or of 
the peritoneum generally. Sanatorium treatment replaces operative 
procedures when the disease is not strictly localised. When a diagnosis 
of tuberculosis of the endometrium is made after examination of curet- 
tings it should be taken as a serious warning against operative treatment 
until the patient has undergone a thorough general examination. 

Ordinary Chronic Endometritis. — Turning now to consideration 
of chronic endometritis in general, excluding the two definite types 
already dealt with, the matter becomes much more difficult. 

Curetting of the uterus became popular when little of the histology 
or pathology of the endometrium was known. Bulky endometrium 
v/hen obtained was assumed to be the result of infiammation — chronic 
inflammation produces hyperplasia and hypertrophy, therefore chronic 
endometritis was a frequent diagnosis. Histological study of curettings, 
however, raised doubt as to these changes being due to inflammation 
(infection) and the trend of opinion veered to neoplasm of the endo- 
metrium. Simple adenoma was the term which was for a time 
employed to signify thickening of the endometrium in which definite 
proof of inflammation could not be provided. This implied the 
recognition of it as of neoplastic origin. The next step was the 
discovery that hypertrophy and glandular hyperplasia were natural 
attributes of the endometrium of the body of the uterus, in the pre- 
nenstrual phase. Lastly, the influence of the internal secretions, 
nearly all of which are accepted as having effect on the menstrual 
(?ycle and influencing changes in the endometrium, was recognised. 

At one time the most common diagnosis in gynjecological practice 
vas Chronic Endometritis.” Now, as already stated, if the diagnosis 
is made on histological findings, less than 4 per cent, of patients admitted 
to gynaecological wards can be shown to furnish proof of the presence 
of tlSs condition. 

Bearing in mind the controlling influence of the secretions of the 
ovary md pituitary, and of the other endocrine glands which effect 
their infijence, it is not surprising that the correct interpretation of the 
microscope appearances of the uterine mucosa is difficult and has been 
often misleading. In addilion, this structure, the histology of which has 
presented h much difficulty during reproductive life, sheds a good 
part of its^ each month and this confuses the issue. Changes 
characteristic of chronic inflammation take time to show themselves. 
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There is not time for this in an endometrium which is rejuvenated 
each month. When this constantly changing picture ceases (after the 
menopause) we are enabled to recognise a clinical and pathological 
entity, “ Senile Endometritis/' which has been described (p. 917). 
Proof of chronic inflammation cannot be furnished by glandular pro- 
liferation. Glands consist of a cavity lined by a single layer of columnar 
epithelium. Inflammatory change cannot be recognised in a single 
epithelial cell or in a single layer of these cells. Glandular proliferation 
might be accepted as contributory evidence of chronic inflammation 
in any organ, but not as proof. This is especially true as regards the 
mucosa of the corpus uteri. 

As textbook classification is still that of Glandular and Interstitial 
Endometritis it may be advantageous to explain that in the former 
the stress of the change affects the glands (proliferation which, as 
stated, is not necessarily an evidence of inflammation), and in the 
latter, the stress falls on the stroma. Undoubtedly there are different 
appearances produced, but there is not evidence to support the usual 
subdivision into types. 

In chronic glandular endometritis the glandular elements of tht‘ 
mucosa are increased. The interstitial tissue may be unaltered or may 
show proof of inflammatory reaction by the presence of plasma cells 
in excessive number. Differential staining (methyl-green -pyronin) is 
most useful in demonstrating this. In addition, vessels with thickener! 
walls (normal vessels in the endometrium are capillary in type (p. 18)) 
may be found and patchy areas of fibrosis of the stroma are encountered, 
especially in relation to the altered vessels. This change from the less 
mature type of cell normally forming the endometrial stroma to the 
adult type of fibrous tissue cell is recognised by the different intensitv 
of staining. Small round cells are normally present in the endometrium 
and unless present in excess and diffusely distributed cannot be taken 
as furni.shing evidence of chronic inflammation. 

Even in the absence of structural alterations in the ovaries, whidi 
might indicate an endocrine cause for glandular hyperplasia of the 
endometrium, one is not justified in accepting that such influence is 
absent when proof of chronic inflammation is found in the inter 
glandular tissue. That is to say, the glandular changes may 
indej)endent of the inflammatory changes present, although tl^re 
may be a strong inclination to attribute them to a common e^use. 
Endocrine dysfunction does not necessarily mean clinically recogdsable 
alteration in structure. This matter is discussed in another chapter, 
p. 787. 

The increase in thickness of the endometrium may be ver' marked. 
It may exceed half an inch in thickness. The surface is ^^rrugated. 
Localised projections tend to occur, especially if cystic dstension of 
glands takes place (formerly designated ‘‘ Polypoidal or Endo- 

metritis ”). 
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The uterus tends to extrude any localised projection, and the 
result is the formation of mucous polypi. Sometimes the surface 
assumes a papilliform arrangement. This was called villous endo- 
metritis. In all cases where the glandular proliferation is marked, the 
glands are tortuous, and infolding of the epithelial layer is found. This 
may be simulated by oblique sectioning. It may be difficult to exclude 
malignancy (malignant adenoma) by examination of curettings (p. 976), 
The stroma of the endometrium, apart from other evidence of 
inflammation, is oedematous, and areas of interstitial haemorrhage are 



Fkj. .S64, — .So-called ‘(Chronic (Glandular EndometritiB.” (Compare 
with Fig, 321, p. 789.) 


common. Isolated areas of necrosis may be seen. Apart from increase 
in size of the uterus due to the bulky endometrium, enlargement may 
be due to true overgrowth of the uterine musculature (myohyperplasia). 
This no doubt is to some extent stimulated by the bulky endometrium. 

Excluding the two definite entities, senile endometritis and tuber- 
(julous endometritis, chronic interstitial endometritis is reserved for cases 
in which glandular hyperplasia is not a feature or at any rate not a 
marked feature. The features are the changes characteristic of chronic 
inflammation, as already described, in the endometrial stroma, and a 
relatively thin endometrium. It may be a sequel to an acute endo- 
metritis after labour or abortion, but the acute phase may be (as it 
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also may be in gonorrhoeal infection and infection in connection with 
degenerating tumours such as submucous fibroid, mucous polypus, 
etc.) very unobtrusive. 

In the microscopic examination of the endometrium it is important 
that the stage of the menstrual cycle be known and kept in mind. 
When the material is obtained with the curette, if it is obtained shortly 
after menstruation, there is less likelihood of confusion arising on 

account of the glandular 
picture as the premenstrual 
changes are eliminated. 

Clinical Features of 
Chronic Endometritis. — 
Chronic endometritis is very 
frequently associated with 
chronic cervicitis and it may 
be difficult to assess the 
clinical features separately 
in any one case. 

Non-hiemorrhagic vaginal 
discharge in such cases has 
its origin mainly from tlH‘ 
cervix, but if the disease is 
more widespread and in- 
volves the myometrium, dis 
charge may also come from 
the body. Usually there 
is efficient drainage from the uterine cavity : any exudate 
escaping readily. This reduces absorption and therefore general 
symptoms. 

With a thickened endometrium there will be profuse menstruation. 
Should localised projections of the mucosa exist, intermenstrual bleeding 
is probable and may be severe. 

Pain in the back and lower abdomen, aggravated at the menstrual 
periods, may be present without other attributable cause, but definite 
pain and dysmenorrhoea should arouse suspicion of the presence of 
disease of the tubes and possibly ovaries which commonly accompanies 
endometritis. Sterility is a usual result of a diseased endometrium. 
When the infection is due to a necrotic tumour, a foul-smelling discharge 
is added and overshadows the above symptoms. 

On bimanual examination there is little to be discovered. The 
uterus is usually slightly enlarged. The commonly associated cervical 
lesions may be found, and careful note of the condition of the tubes 
and ovaries should be made as chronic salpingo-oOphoritis is often a 
sequel of endometritis. A definite diagnosis rests on the recognition 
of inflammatory reaction in a portion of endometrium removed for 
microscopic examination. 



Fig. 36"). - A Chroiik! Ei\<lomctriti8 showing (’oii- 
striction of Glai.ds by Stroma of Ki.domeirium. 
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When chronic endometritis has as its chief symptom uterine 
bleeding it has to be differentiated from the following conditions : — 

Retained Placental Fragments, — These cause haemorrhage and pain 
dating from a miscarriage or labour. Curettage is the only means of 
clearing up the diagnosis. 

Fibromyonmta, — They are excluded by the usual methods of 
examination. Endometritis, of course, often complicates fibromyomata. 

Carcmonm and other Forms of Malignant Disease, — ^They are 
excluded by curettage if digital examination fails to reveal the existence 
of the friable and bleeding surface of a cervical neoplasm. In most 
cervical cancers and in a corporeal growth, when it is advanced, the 
vaginal haemorrhage is accompanied by a foul-smeUing discharge. 

Salpingo-oophoritis, — This condition may be associated with endo- 
metritis, and the major symptoms may be due to the tubo-ovarian 
inflammation. For these reasons a careful bimanual examination of 
the appendages is necessary in all cases. 

Treatment. — In a case in which there is non-hsemorrhagic dis- 
charge from the uterus and the cervix and cervical canal can be 
exonerated as the source, which is seldom, swabs should be taken 
from the cavity of the corpus and examined bacteriologically. To 
prevent contamination from the wall of the cervical canal special 
precautions are necessary. If a definite causative organism is found 
an autovacenne may be tried, and the uterus disinfected. 

ITsually, however, the case is one in which profuse menstruation 
is tlie outstanding feature and the interior of the uterine body is 
sterile, (\irettage is necessary for diagnosis and if this, together with 
the introduction of an antiseptic such as tincture of iodine or carbolic 
acid, df)es not effect a cure the diagnosis should be reviewed. Possibly 
there is associated cystic change in the ovaries and if endocrine treat- 
ment fails, laparotomy may be necessary. At or near the menopause 
treatment by X-rays or radium may require consideration. These 
methods of treatment are, however, for conditions simulating chronic 
endometritis. Hysterectomy is indicated only when some additional 
indication is present such as fibroids or tubal inflammation. 

Metritis — Chronic Subinvolution 

Diffuse inflammation of the muscular wall of the uterus is caused 
by the same factors as operate in pelvic infection in general. Puerperal 
and gonococcal infection probably embrace the majority of cases. Of 
these two factors, puerperal infection is by far the more important as 
gonorrhoeal infection is confined almost entirely to the endometrium. 

Postoperative infection and degenerating tumours — €.<7. cancer and 
fibroids — and the rare cases of spread from an appendix or other part 
of the bowel, or from an ovarian tumour, which has been infected 
from the bowel after torsion, account for a proportion. Pyamic 
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30 to 40 mg. distributed in the length of the uterine cavity, and the 
dosage 2000 to 2400 mg.-hours. Alternatively deep X-ray therapy 
may be employed. Owing to restriction of the use of radium during 
the war, X-ray treatment has been more extensively used, and the 
results have proved very satisfactory. Curettage is previously carried 
out, in all cases fit for this procedure, to confirm the diagnosis and 
mainly to exclude malignancy. 

Radiation treatment may be unsuitable if there is an additional 
lesion of an inflammatory nature such as salpingu-oOphoritis or if the 
uterus is grossly enlarged. In the absence of disease of the appendages 
or other lesion, hysterectomy by the vaginal route should be employed. 
If the abdominal route is necessary, then total hysterectomy is the 
operation of choice, as the cervix is almost always unhealthy. 



(CHAPTER XLVlll 


DISEASES OF THE UTERUS (continued) 

NEW GROWTHS 

N ew growths of the uterus may be either simple or malignant. 
They are derived from any of the tissue elements of which the 
uterus is constructed — namely, epithelium, fibrous tissue and 
muscle. 

The following may be encountered 

Simple — Malignant- 

T. Polypi of various kinds. I. (.^arcinoma. 

11. Fibromyoma. II. Sarcoma. 

III. Adenomyoma. Ill, Chorionepithelioma. 

BENIGN TUMOURS OF THE UTERUS 
I. POLYPI OF VARIOUS KINDS 

The following types of polyf)i may develoj) in the uterus : — 

(1) Mucous or adenomatous. 

(2) Nabothian. 

(3) Fibroid. 

(4) Placental. 

(o) Malignant. 

(1) Mucous Polypus.— These may l>e found growing either from the 
mucous membrane of the body or the mucous membrane of the cervix. 
Sometimes they are found springing from both sites in the same patient. 

The a‘tiology in the majority of cases is obscure. Sometimes there is 
evidence of a preceding infection. On a preceding page (p. 921) it has 
been stated that localised polypoidal projections of mucosa are common 
accompaniments of so-called “ glandular endometritis." It is said also 
that these polyi)i may be new growths (*' adenomata ”). 

A feature of chronic inflammation is hypertrophy. Any localised 
hypertrophy in the interior of the uterus will tend to become polypoidal 
by reason of the activity of the uterine musculature. Even cystic 
distension of a gland on the surface will result in efforts at expulsion 
and favour polypus formation. Chronic inflammation of the mucous 
membrane of the cervical canal is extremely common as is also 
distension of glands. In the case of the corporeal endometrium chronic 
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inflammation is much less common — here endocrine influence is the 
prinmry cause of hypertrophy in a very Imge proportion of crises 
{vide metropathia hsemorrhagica, p. 788). 

Pathology . — ^They may be single or multiple. They commonly 
consist of finger-like or globular swellings, which rarely grow larger than 
a cherry, attached to the lining membrane of the uterus by a narrow 
stalk. The surface is red and glistening, as a rule. There is a tendency 
for the stalk to become lengthened, when the little rounded growth 
may (?ome to project through the external os into the vagina : some- 
times they reach the vulvar orifice. In such cases the stretching of 



Fjo. — Polypoidal Overgrowth of Kudo motriu in- Mucous Polypi. 

the stalk leads to an obstruction of the vessels and the polypus becomes 
congested ; later ulceration of its surface or necrosis may result. 

Mucous polypi are not infrequently removed during curettage. 
They are recognised by their more or less rounded contour and by 
the fact that they have a complete epithelial covering, as contrasted 
with the ragged fragments of mucosa which accompany them. 

Microscopically the mass of the polypus is seen to consist of the 
same elements as the mucosa, corporeal or cervical, from which it 
is derived. The blood-vessels are expanded, and there is usually a 
marked increase in the number of glands, the tubules of which are often 
dilated (Fig. 366). The stroma of a cervical polypus is more densely 
fibrous than that of a corporeal polypus, but sometimes the stroma 
of the latter becomes more dense and the term fibro-adenoinatous 
polypus ” has been used to designate this type — a term which has 
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also been applied to the fibroid (fibromyoma) polypus in which gland 
tubules have invaded the fibroid. 

Sometimes the surface epithelium of a mucous or fibroid polypus 
projecting through the external os undergoes transition to stratified 
squamous epithelium over an area of variable extent or over isolated 
patches. 

Symptom *^. — The chief symptoms are (1) haemorrhage and (2) 
leiicorrhoea. Haemorrhage is in small amount, irregular and is stimu- 
lated by trauma of intercourse, constipated bowel movement, or such 
as results from vaginal examination. 

Signs . — Where the polypi project through the external os as soft, 
rounded, cherry -like growths the diagnosis is easy. A small mucous 
polypus can readily be missed if digital examination alone is carried 



Fig. US7. — ^Iucouh Polypi — Corporeal. 

out. It is soft, slippery, from its covering of mucus, and recedes before 
the examining finger. This is particularly so during pregnancy. The 
mistake cannot arise if the cervix is inspected through a speculum. 
Its bright red colour attracts attention. If not projecting into the 
vagina, the condition is revealed only by examination of the scrapings 
of the mucosa removed by the curette. 

Treatment . — After the patient has been placed in the lithotomy 
position and a posterior speculum has been inserted, the polypus, if 
projecting from the cervix, is grasped with forceps and is easily 
twisted off. It is well to curette the uterus at the same time to 
exclude the presence of other jiolypi, and in view of the fact that there 
may be an accompanying general proliferative Condition of the endo- 
metrium. At or after the age of the menoj^ause this procedure should 
never be omitted as there is the possibility of the presence of adeno- 
carcinoma of the body -of the uterus. This malignant condition may 
be limited to the base of the polypus which elsewhere has a histologically 
simple structure, a very important point to bear in mind. 

59 
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(2) Nabothian Polypus. — ^This is a Nabothian cyst of the cervix, 
which has been extruded from its bed and dangles from the cervical 
canal or vaginal cervix by a narrow pedicle. They may be single or 
multiple, and their origin is chronic cervicitis of which Nabothian cysts 
are an evidence. Of themselves these little polypi cause no symptoms. 
Their treatment has been dealt with imder Cervical Catarrh (p. 914). 

(3) Fibroid Polypus will be fully discussed in the section dealing with 

fibromyoma. It consists of a submucous 
fibromyoma, which has become polypoidal. 
The majority are of corporeal origin. 

(4) Placental Polypus. — In the puer- 
perium, if a piece of placenta, or chorionic 
membrane in the case of an early abortion, 
has remained adherent to the uterine wall, 
a large swelling may develop by the 
deposit of blood in increasing laminae over 
the surface of the fragment. The solid 
thrombus thus formed may distend the 
uterus and its lower end project through 
the cervix. The chief symptom is profuse 
and, probably, offensive lochial discharge, 
with possibly a swinging temperature, 
which subsides after the mass is removed. 

Fi< 3. 30H.— Placental Polypi. Sometimes a piece of placenta may 

remain in the uterus, adherent to the wall, 
for many weeks or months, and the coagulated blood round it may 
give rise to a distinct polypoidal swelling (Fig. 368). The symptom 
in such cases is haemorrhage (menorrhagia and metrorrhagia) which 
persists until the uterus is curetted. There is sometime a long interval 
during which there is not any haemorrhagic discharge, the lochial dis- 
charges clearing up normally. This is exceptional, but when it does 
occur it is misleading. 

(o) Malignant Polypus. — In some cases a mucous polypus may 
become malignant, the connective-tissue stroma becoming sarcomatous 
or the epithelium becoming carcinomatous. These changes are rarely 
present, though it is notorious how frequently the pathologist finds 
difficulty in pronouncing whether the tissue changes found in 
such cases are due to chronic hypertrophy or malignancy. When 
a mucous polypus shows evidence of malignant degeneration, it 
is usual for the carcinomatous change to manifest itself first at its 
proximal end (p. 929). 

Malignant degeneration may likewise occur in submucous fibroid 
polypi. The majority of malignant polypi, however, occur as localised 
overgrowths, carcinomatous or sarcomatous, projecting into the cavity 
of the uterus or vagina. They will therefore receive attention in the 
chapter devoted to the discussion of these subjects. 
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II. FIBROMYOMA 

Fibromyomata, or as they are so frequently designated, ‘‘ fibroids ” 
or “ fibroid tumours,” are by far the commonest type of tumour found 
in the uterus. Indeed, statistics of routine post-mortem examinations 
demonstrate that this type of tumour is the commonest of all tumours 
in the female. 

iEtiology. — Like other neoplasms, the reason for their occurrence is 
unknown. Age plays an important part. They are found between 
the years of thirty and fifty. In a largo series of cases treated in hospital 
the average age was forty-two years (Royal Samaritan Hospital, 
Glasgow, Annual Reports). It should be remembered, however, that 
this represents the age of onset of symptoms, not the age at which 
these growths (jommence. When we recognise that fibroids may be 
present in a uterus throughout life and give rise to no symptoms — 
this is clear . from post-mortem records — it is obvious that they must 
start their growth at a much earlier age. It is believed by some that 
they are more prone to develop in a uterus deprived of the opportunity 
of pregnancy. The common associatioyi of sterility with fibroids is 
probably, however, explained by the fact that in a proportion of 
cases the presence of the tumour or tumours prevents conception. If 
we accept that they usually arise early in the reproductive phase of 
life, the latter view is likely to be correct. 

Morphology (Figs. 369 to 371). — Fibromyomata consist of solid 
tumours composed of a mixture of fibrous and muscular tissues. 
Typically they are spherical and they can be shelled out of the 
muscular wall of the uterus in which they grow. 

The relative proportions of muscle and fibrous tissue vary in 
different cases. Whilst both elements are always present, the one may 
predominate in one case, the other element in another. A dispro- 
portionate amount of muscle tissue results in the formation of a 
relatively soft tumour [myorm)^ which is likely to be found in 
younger patients. Fibrous growths {fibrornata), more likely to be 
encountered in elderly patients, are densely hard in consistence. 

Fibromyomata commence as small seed-like structures in the muscle 
layer of the uterine wall. Early, they are cornposed of smooth muscle 
fibres with a minimum of binding white fibrous tissue cells. As they grow’ 
the proportion of fibrous tissue increases until in the oldest tumours 
their composition is almost solely white fibrous tissue. The proportion 
of muscle to fibrous tissue in any tumour, in the absence of degenerative 
changes, determines its consistence. The more fibrous tissue present 
the more solid the tumour is. Apart from this, a fibromyoma in the 
wall of the body of the uterus practically always is of greater hardness 
than the wall of the uterus itself. Tumours of small size are not, unless 
a pregnancy is superimposed, liable to degenerative changes. 
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Rate of growth varies greatly. Some are encountered as large 
tumours at an early age. Others attain only small size and are 
encountered casually — e.gr. at an examination on account of some 
complaint unconnected with the fibroid or at post-mortem examina- 
tion. Many, however, remain stationary for a long period then, for 
no apparent reason, start growing. This development is specially prone 
to occur in the decade preceding the menopause. When rapid growth 
occurs and a tumour attains large size, it rises out of the pelvis and is 
closely applied to the anterior abdominal wall, like the gravid uterus. 
Usually, when the abdomen is examined, the firm consistence of the 



Fig. y09. — ^Microscopic Structure of Fibromyoma. 


swelling makes for eiisy recognition. Besides, the fibromyoma is 
generally multiple, so that the swelling produced is asymmetrical in 
addition to being hard. 

When bisected with a knife the tumour is noticed to be abruptly 
marked off from the surrounding muscular wall of the uterus, the 
adjacent layers of which are arranged round it to form a capsule. That 
it is under tension in its capsule is proved by the fact that in a fresh 
specimen the cut surfaces become convex. The tumour is paler than 
the normal muscle because of the greater amount of fibrous tissue 
present and the relatively poorer blood sujjply which it possesses. The 
cut surface has a watered-silk appearance due to the bundles of fibres 
being cut at different angles. Even on naked-eye examination of the 
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cut surface, a distinction between the two elements of which the tumour 
is composed may be detected. The paler connective tissue surrounds 
the bundles of muscle, and the isolated masses thus formed become 
closely packed together and give rise to an appearance which has been 
likened to balls of cotton-wool closely pressed together (Fig. 369). 

The most vascular area of the growth is at its periphery. Pro- 
gressive development is apt to leave the central regions with an 
impoverished blood supply, a fact of considerable moment in explaining 
the degenerations to which this class of tumour is prone. 

Sometimes a development of distended veins occurs on the periphery 



Fig. 370. — Fibroniyomata of Corjius Uteri illustrating Classification in Text. 


of a fibroid, and where this possesses nothing but a peritoneal invest- 
ment, as is the case in the subserous type, rupture of a vein may, on 
rare occasions, cause severe intra-abdominal bleeding. 

Classification. — Fibroids may develop in either or both, body and 
cervix uteri : the former site is the commoner. According to the position 
which they occupy they are divided into four classes : (1) Interstitial 
or Intramural ; (2) Subperitoneal or Subserous ; (3) Submucous ; 

(4) Retroperitoneal (Fig. 370). , 

An analysis (ten years) of cases at the Royal Samaritan Hospital, 
Glasgow, demonstrates the relative frequency according to situation, 
thus : total cases, 1,385 ; body, 1,319 ; cervix, 66. Of the body 
cases 719 were examples of multiple tumours and in 600 the tumour 
was single. Of the solitary tumours in the corpus uteri their situation 
was as follows : 173 subserous, 286 interstitial, 127 submucous and 
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13 retroperitoneal (intraligamentary). Practically all cases of cervical 
fibroids are single tumours and a very considerable proportion are of 
the retroperitoneal or burrowing type. 

While it might appear from these figures that the incidence of 
cervical fibroids was not more than 5 per cent., it must be remembered 
that in a small proportion of cases of multiple fibroids grouped as 
corporeal, a tumour might be located in the cervix. This is a com- 
paratively rare occurrence as cervical fibroids are almost always single 
— 7 per cent, would be a generous estimate of the incidence of fibro- 
myoma of the cervix. It does very occasionally happen that a fibroid 
develops in the stump of a cervix remaining after subtotal hyster- 
ectomy, usually, but not always, when the operation was performed 
for fibroids of the body of the uterus. The infrequency of this experience 
demonstrates the rarity of cervical origin for this tumour. 

The interstitial site (the original position of these growths judging 
from single tumours of the body) is, from the foregoing figures, retained 
as the commonest site at the time of operation. 

CoRPOiiEAL Fibromyomata —(1) Interstitial (Intraynural) Fibro- 
myomaia (Figs. 370, 372). — All fibroids commence as interstitial growths 
and for a considerable time, and even up to a large size, they may 
remain completely surrounded by a layer of muscle. After a time, 
however, the enlarging tumour displaces the uterine wall and comes 
to project under the peritoneum. It is then referred to as being sub- 
serous or subperitoneal. Alternatively it may push its way towards 
the cavity of the uterus until it is directly invested by the mucosa 
over a part of its surface, and is then referred to as submucous in type. 

(2) Subserous (Subperitoy^^al) Fibroniyoinatu (Figs. 372, 373). — 
Fibroids bulging on the peritoneal surface of the uterus cause an 
irregular bossing and, when multiple, the different-sized growths may 
cause great distortion of the uterus with complete loss of its normal 
smooth contour. 

To begin with subperitoneal nodules are sessile, and this condition 
they may retain throughout. 

In many instances the gradual pressure exerted by the muscular 
w all of the uterus may force the tumours farther and farther free of the 
uterine wall until they become pedunculated. If attached only by a thin 
stalk they naturally suffer from 'an impoverishment of blood supply. 
This class of tumour is therefore specially liable to undergo degenera- 
tive changes. Another factor which may arise in stalked tumours 
and cause vascular interference is torsion of the pedicle (vide p. 939). 
In some few* instances complete detachment of the tumour may 
occur, and to such tumours the term parasitic or wandering fibroids is 
sometimes given. Such tumours obtain their blood supply from the 
surrounding tissues to which they have become adherent or into which 
they have become embedded. 

(3) Submucous Fibromyomata (Fig. 370). — These may be sessile or 
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polypoidal. As in the case of subserous tumours, submucous growths 
may be single or multiple. In some cases the lining membrane of the 
uterus may be studded with as many as fifty or more discrete nodules, 
mostly sessile and probably facetted. This is unusual. More commonly 
there are one, two, three or four tumours. The muscular contraction 
of the uterus tends to drive a sessile nodule more and more into the 
cavity until it is attached merely by a stalk ; in this way the tumour 
becomes polypoidal. By virtue of the continued expulsive activity 
of the uterus such polypoidal tumours may be driven farther and 
farther down and may eventually open out the cervix, bulge into the 
vaginal vault or even become completely delivered from the uterus, 
the cervix closing down on the stretched stalk. Occasionally the pedicle 
is severed and spontaneous cure results following expulsion of the 
tumour from the vagina. 

The same tendency to interference with the blood supply, 
which we have noted as characterising the pedunculated subserous 
growths, is found accompanying such submucous polypoidal fibro- 
myomata. Degenerative changes are therefore common, and infection 
occurring readily when the tumour is exposed in the vagina, septic 
changes are frequent. These precipitate a rapidly occurring necrosis 
with softening and breaking down of the tumour and produce a copious 
foul discharge from the vagina. 

A rare complication associated with submucous fibromyomata is 
inversion of the uterus (p. 862). As the growth is driven downwards 
in response to the expulsive action of the womb, it may drag with it 
a knuckle of uterine wall at the point to which the pedicle is attached, 
(bmpletc inversion of the uterus occurs bpt is surprisingly rare. 

(4) Retroperitoneal Fibromyomata . — This type projects from the 
surface of the uterus where it is uncovered by peritoneum such as the 
lateral wall. It is a type more common in the supravaginal cervix 
which has no peritoneal layer in front or at the sides (Fig. 371). Tumours 
developing along the lateral wall of the body of the uterus often 
burrow as sessile growths between the layers of the broad ligament 
(broad ligament or intraligamentary fibroids). If they grow to any 
size they tend to strip the peritoneum upwards from the pelvic walls 
and establish retroperitoneal relationships. Burrowing behind, they 
may drag the peritoneum off the pelvic colon and expanding upwards 
above the pelvic brim they may even burrow between and split apart 
the layers of the mesentery of the sigmoid, the ascending or descending 
colon, or even of the small bowel. Such retropferitoneal fibroids often 
present great surgical difficulties in their removal. 

Cervical Fibromyomata. — The cervix is, as has been pointed out, 
a rarer site than the body for the development of this tumour. From 
the severity of the symptoms which they tend to cause and from the 
difficulty often encountered during their removal, they constitute, 
on the whole, a more dangerous class of growth. Cervical fibro- 
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myomata, because of their position, have a special tendency to become 
retroperitoneal. 

Unlike those growing in the body, which naturally tend to ride 
free in the pelvis, and later in the abdomen, cervical tumours, because 
of their site, remain fixed in the pelvis. Restrained by the attachments 
of the cervix, they tend to grow circumferentially until, in the case of 
the larger growths, they press outwards against the pelvic walls. At 
the same time the lower pole projects farther and farther downwards 
towards the pelvic floor, whilst the upper surface rises and may project 
into the abdomen. In one instance incarceration in the pelvis was so 
pronounced as to result in some of the markings of the bones of the 



Fig. 371 — Interstitial Fibroid of Cervix i^osterior WalJ. 


pelvis being apparent on the suiface of the tumour after removal 
(Arintyre). 

An obvious result of these circumstances of growth, which dis- 
tinguish a cervical tumour from its follow originating in the body of 
the uterus, is that pressure effects on bladder, urethra, ureter, and 
rectum are more common. Another character which distinguishes a 
cervical growth is that during its expansion it tends to lift the uterine 
body with the attached broad ligaments and uterine appendages 
upwards into the abdominal cavity so that the uterine body appears 
perched on top of the tumour (Fig. 371). 

Fibromyomata of the cervix can be divided into the same four 
types as in the case of the body of the uterus. The interstitial fibroid 
causes a broadening of the cervix. The cervix and its canal is 
elongated and stretched over the surface of the growth (Fig. 371). 
A sessile submucous fibroid produces the same result. The subserous 
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type, from the posterior wall of the supravaginal cervix, has more 
freedom of expansion and will strip the peritoneum from the posterior 
wall of the pelvis upwards off the bowel, and may even reach a height 
to separate the layers of the mesosigmoid. The retroperitoneal variety 
is noted for its burrowing propensity. Arising low in the lateral wall 
of the cervix it tends to burrow deeply into the cellular tissue of the 
pelvis and will eventually produce symptoms due to pressure. 
Anteriorly a tumour may extend below the bladder and raise it up 
into the abdominal cavity. The submucous fibroid may be sessile or 
pedunculated. The sessile type tends to be extruded through the 
external os which is often stretched open over its surface. The 
pedunculated tumour lies in the dilated cervical canal or projects into 
the vagina. 

Fibromyomata of the vaginal portion of the cervix are relatively rare. 
While a pedunculated tumour projecting into the vagina may have 
the attachment of its pedicle within the cervical canal, more often the 
pedicle can be traced into the cavity of the uterine body. Interstitial 
fibroids of the vaginal portion of the cervix are rare. A pedunculated 
fibroid attached to the vaginal surface of the cervix is practically never 
encountered. 

Changes induced by or accompanying Fibromyomata.— Ovaries and 
Tubes. — A fibromyomatous uterus is frequently associated with cystic 
change in the follicles of the ovaries. One or both ovaries may be 
involved, and there may be one or several cysts in the affected organ. 
This ovarian disturbance may be revealed also through absence or 
imperfect formation of corpora lutea. It has sometimes been main- 
tained that the aberration of ovarian function connoted by these 
structural changes may account largely for the hypertrophy of the 
uterine mucosa and the irregular and excessive bleeding often found 
with fibroids. 

Chronic inflammatory changes in the Fallopian tubes and ovaries 
are often encountered. Frequently the tubes and ovaries are found 
adherent to sTirrounding structures. Occasionally hydrosalpinx, pyo- 
salpinx, or even haematosalpinx is found. 

Blood 8up2)ly. — As tumours of large size require a blood supply 
in excess of that normal to the uterus, hypertrophy of the uterine or 
ovarian artery or both may be noted on one or both sides. Veins maj^ 
be numerous, greatly distended and irregularly disposed so that they 
may give trouble at operation or predispose to post-operative thrombosis. 
Rupture of a subperitoneal vein with intraperitoneal haemorrhage has 
already been mentioned (p. 933). 

Cavity of Uterus. — The cavity of the uterus is distended by a 
submucous or interstitial growth. Apart from expansion of area of 
endometrium produced by such growths, there is often thickening of 
the endometrium ; indeed, this may even occur with the subserous 
type. Submucous fibromyomata may cause marked distortion of the 
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cavity and the tumours if very numerous may be facetted like gall- 
stones. Hypertrophy of the uterine wall commonly accompanies an 
interstitial growth and adds to the size of the uterus as found on clinical 
examination. The hypertrophy of muscle wall and mucosa suggest 
some abnormal endocrine activity. The increase in muscle tissue may 
in part be a ‘‘ work hypertrophy.” 

Displacemmts of the uterus are common. Growing in the anterior 
wall a fibromyoma may displace the uterus backwards ; in the 
posterior wall, forwards, or by its weight it may drag the uterus back- 
wards. The cervical fibroid, according to direction of its growth, 
may elevate the body of the uterus out of the pelvis and it may press 
the cervix downwards. Inversion of uterus has been referred to 
already (p. 935). 

Torsion of Uterus. — With multiple fibromyomata which produce 
an asymmetrical enlargement, depending on the relative rate of growth 
and situation of the masses, the uterus may be gradually rotated on 
its own axis. This in slighter degree is a frequent occurrence. When 
the rotation is more pronounced it usually has taken place so slowly 
that there is not any vascular disturbance. Rarely the torsion is 
rapid and accompanied by swelling, congestion and discoloration of 
the uterus and its tumours. Necrosis or gangrene may supervene. 

Torsion of Subperitoneal Pedunculated Fibromyomata. — growth 
which is attached by a pedicle is subject to the risk of torsion. The 
factors operating are similar to those present in axial torsion of ovarian 
tumours (p. 1022) ; they seem to be due, in some way or other, to the 
action of eccentric forces in the aMominal cavity. Torsion of fibro- 
myomata occurs less commonly than with ovarian tumours, and in 
both may be of gradual or of acute onset. The result in either case 
is an interference with the blood-vessels which nourish the tumour, 
the two conditions being distinguished by the rapidity and intensity of 
the vascular changes. 

In gradual torsion the twisting of the pedicle occurs as a slow pro- 
cess, and for some time impairment of the blood supply may be delayed 
by the fact that the vessels are able to accommodate themselves to the 
altered circumstances by a stretching of their walls even if several 
twists are present. If the condition progresses, vascular involvement 
becomes inevitable, and it is the thinner-walled veins which first suffer. 
A gradually increasing congestion and enlargement of the tumour takes 
place, with eventually extravasation of blood into its substance. 

These changes are followed by adhesions which are laid down on the 
surface of the tumour and which bind it to surrounding structures — 
e.g, omentum, bowel, etc. (Fig. 372). The gradual nature of the changes 
allows of vascularisation to take place through the adhesions, and it 
thus happens that by the time the pedicle has twisted so greatly as to 
result in its detachment, the tumour has come to be adequately supplied 
in nourishment by the adventitious blood supply carried to it from the 
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structures to which it is adherent. A tumour of this kind is said to 
be parasitic. 

The symptoms of this variety of torsion may be very slight — ^they 
are similar to those present with the more common complication of 
slow torsion of an ovarian cyst {q.v., p. 1022). 

In acute torsion the twisting occurs suddenly, leading to immediate 
impairment of the blood supply. The acute change may supervene 



Fig. 372. — Subperitoneal Fibroid with Torsion of Pedicle and Adhesions 
to Omentum. 


on a gradual torsion or it may develop entirely as a new phenomenon. 
The intensity varies in different cases. With considerable or complete 
blockage of the veins alone, sudden congestion and enlargement of the 
growth occur. Where the torsion is so complete as to involve the 
arteries as well, gangrene takes place. 

In this class of case the symptoms are acute ; and immediate 
operation is necessary. 

In either class of torsion, though the risk is naturally greater in the 
acute cases, infection of the tumour is apt to occur from the bowel to 
which the tumour may have become adherent. 
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Degeneration of Fibromyomata. — If all fibromyomata removed at 
operation were examined microscopically a large proportion would 
show degenerative changes, mostly of a hyaline or cystic character. 
These changes are most frequent in the interstitial variety and least 
common in the subserous type. Cervical growths are if anything less 
liable to secondary changes than are those situated in the body. 

Degenerative changes to which fibroids are subject are as follows : — 

(1) Atrophic. (6) Necrobiosis (Red Degeneration). 

(2) Hyaline. (7) Necrosis. 

(3) Cystic. (8) Inflammatory. 

(4) Fatty. (9) Malignant. 

(5) Calcareous. 

( 1 ) Atrophic Degeneration. — Atrophy of a fibroid may occur after 
the menopause as an incident in the retrogressive changes to which the 
genital organs are subject from this time onwards. Clinically, small 
tumours may even disappear completely. Similarly shrinkage of a 
growth may take place after the artificial menopause established by 
bilateral removal of the ovaries. The therapeutic effects of X-rays 
and radium on fibromyomata depend partly upon the destructive 
influence these agents exert on the cells of the growth, but j)robably 
to a greater extent on the effect they exert on the ovaries. 

(2) Hyaline Degeneration. — It has already been mentioned that, 
with the peripheral development of a growth, the blood supply of the 
central area is apt to become impaired. Thus it arises that changes are 
common in the interior of a fibroid. These sequelae of an impoverished 
blood supply are particularly prone to develop at or after the meno- 
pause, when increasing fibrosis tends to make the tumour denser and 
less vascular. In some cases the changes may involve only small areas 
of the growth, whereas in others the entire tumour may be affected. 

With the naked eye hyaline degeneration is recognised by the 
presence of areas of irregular outline and of homogeneous appearance, 
which stand out in relief against the more solid and fibrillated structure 
of the tumour. In preserved specimens these areas have a very typical 
“ground glass ” appearance. 

On microscopic examination the earliest change consists of a dis- 
appearance of outline of the muscle fibres. The cell-bodies are fused 
together in a structureless mass (hyalin). The nuclei persist until 
later, but eventually disappear. The affected areas, which may be 
gross or only microscopic, remain clear or absorb the colour only 
slightly in stained sections. 

(3) Cystic Degeneration (Fig. 373). — Like hyaline degeneration 
this is a change of comparatively common occurrence. It is a sequel to 
liquefaction occurring in the hyaline areas, with the production of 
scattered cystic spaces containing clear fluid and bounded by ragged 
walls covered with a soft greyish debris. In other cases the contents 
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are comprised of a greenish or greenish-yellow viscid material. The 
amalgamation of smaller cysts may result in the production of large 
cystic cavities, but always with ragged walls. 

Hyaline and cystic changes are commonly encountered in the older 
tumours removed from women about the age of the menopause. A 
circumscribed smooth-walled space suggested by the term ‘‘ cyst ” 
does not apply to cystic degeneration of fibromyomata. In the rare 



Fi(}. 373. — Interstitial Fibromyoma showing Cystic Change due to Hyaline 
Li( I ucf action, also Intramural Fibromyoma. 


instances when tliese occur the cavities have a regular contour and 
when examined microscopically are found to have an endothelial lining. 
fSiich cavities are believed to be formed from dilated lymphatics. 

In other cases the cystic spaces are lined by a cubical or columnar 
epithelium. This variety of cyst, however, is found only in fibroids 
which possess adenomatous inclusions — i.c. adenomyomata, which receive 
special notice later (p. 953). 

In rare cases cysts filled with chocolate-coloured viscid blood are 
found imbedded in the substance of a fibroid growth. These may 
be single or multiple and rarely reach any considerable size. In the 
majority, if not in all, such pent-up areas of extravasation correspond 
to pockets of mucous membrane derived from the endometrium which 
have extended into the tumour during its growth and have eventually 
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been shut off. The blood areas thus correspond to dammed-up 
menstrual discharge. Tumours exhibiting this change belong also to 
the class of adenomyoma. We thus have an example of fibromyoma 
and adenomyoma of the uterus, a combination of two simple tumours 
in the one organ. This combination is, however, very rare. 

(4) Fatty Degeneration. — This is a change which, like the other 
degenerations mentioned already, is more common at and after the 
menopause. It results from the depf)sition of fat globules in the cells of 
the tumour, n>ot the presence in the tumour of fat cells, for this tvould be a 
lipomyoma — a very rare type of tumour. Special methods of staining 
are required to recognise the globules in microscopic sections. Naked- 
eye diagnosis from the cut surface of a tumour is not reliable. This 
degeneration would require to be very pronoimced to be recognisable 
from the macroscopic appearances. Fatty degeneration is a necessary 
precursor of calcareous degeneration . 

(5) Calcareoxts Degeneration. — This type of degeneration is 
most likely to be found in old tumour masses after the menopause. 
After deposition of the fat globules, saponification occurs, then, from 
the carbonic and phosphoric acids in the circulation, calcium carbonate 
and calcium phosphate are deposited in the growths. As the supply is 
brought to the periphery of the tumours first it is strikingly noticeable 
that calcareous deposit commences in this part. In very old tumours 
the entire mass may be calcified to form the so-called “ womb-stone.” 
Examples of these are much less common than formerly as fibromyomata 
are now recognised at a much earlier stage and dealt with in a manner 
suitable for the case. In the course of operating densely calcified 
fibroids are sometimes still encountered. 

(6) Necrobiosis (Red Degeneration).- The pathology of this 
change is still not clear. A somewhat unscientific definition would be 
“ a change in the direction of necrosis but the tissues retain the power 
of recovery.” Tissues beyond the stage of recovery are necrotic. 
This degeneration is due to some deficiency in the blood circulation 
in the tumour. It is in the mechanism producing this that our 
knowledge is deficient. It is particularly apt to affect a fibroid in a 
pregnant uterus. It may be found in a tumour in which the pedicle 
has become twisted. Although necrosis is more likely if the blood 
supply is completely cut off. 

Necrobiosis, unlike most other degenerative changes (necrosis 
excepted) may be very dramatic in its behaviour. There is sudden 
severe pain, iiyrexia, rapid pulse and sometimes violent vomiting, and 
this may occur when part only of a small tumour is affected. 

On bisecting a tumour which has undergone necrobiosis, all or part 
(especially the central part) may show the characteristic changes. The 
cut surface affected has the appearance of raw beef steak, rather dark, 
and has a fishy odour. The tumour is more flaccid and does not bulge 
out of its capsule to the same extent as the unaltered fibroid. The 
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colouring of the affected area is due to blood pigment in solution in 
the products of autolysis of the degenerating tissues of the growth. 
Whatever the explanation of this change may be, the colour and 
generous supply of blood and blood pigment points to a congestive 
phase preceding the change. That is to say that the circulatory 
difficulty appears to be one of obstruction to the outflow from the 
tumour rather than a starvation of blood to the tumour. This degenera- 
tion as already noted, is common during pregnancy when the blood 
supply to the uterine Wall is most generous (p. 294). When symptoms 
are very pronounced only a small area in the centre of a growth raaj" 
show the characteristic changes. 

(7) Necrosis may affect the entire tumour or only a part, most often 
the centre. Torsion of a fibroid rarely occurs to the extent of sudden 
complete obstruction of circulation. Necrosis in a tumour may be 
preceded by hyaline degeneration which may be looked upon as a form 
of cell necrosis. When massive necrosis occurs suddenly, the clinical 
picture is similar to that described for necrobiosis. This degeneration 
may follow labour, as a result of injury to the tumour by pressure 
(p. 549). 

(8) Infection of a fibroid occurs under two conditions. A sub- 
mucous tumour, especially if polypoidal, may undergo necrosis as the 
result of impoverished nourishment, and when this occurs, the 
degenerating surface which is exposed in cervix or vagina forms a 
ready soil for the growth of infective germs. Sometimes infection of 
a submucous tumour occurs after it has been damaged as the result 
of injudicious curettage carried out with the intention of controlling 
haBmorrhage. In other cases the infection follows labour, during which 
a fibroid present in the womb has been damaged . Infection of an exposed 
tumour is associated with swelling and softening of the growth and 
with the escape of a foetid discharge from the vagina. A secondary 
infection of the tubes and ovaries may occur. Salpin^itin and jyyo- 
mlpinx may result without gross evidence of infection of the fibroid. 
Such tubal infection may constitute a grave complication. 

The second condition which predisposes to infection of a fibroid Is 
axial torsion. When this occurs the subperitoneal growth is liable to 
become adherent to bowel, from which infection may be transmitted. 
The symptoms induced by infection are swelling and softening and 
tenderness of the growth, pyrexia and very often sickness and vomiting. 

In deep-seated and better protected growths infection by the 
blood-stream is a possibility, but is very rare. 

(9) Malignant Degeneration. — ^Fibroids may exhibit malignant 
changes. Being mesoblastic in origin, the type of primary malignancy 
which they show is sarcomi. Sarcoma occurs in about 1 per cent, of 
cases. It is characterised by the occurrence of soft areas in the sub- 
stance of the growth and by a rapid increase in its size. To the naked 
eye the malignant patches resemble areas of hyaline degeneration, but 
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their nature can be decided definitely only by microscopic examination. 
Metastases may occur in such cases. The microscopic appearances 
presented in the case of this class of malignancy are those of a spindle- 
celled sarcoma. The rarer subtypes of sarcoma — viz., perithelioma and 
endotheliorm — ^are occasionally found. In some instances, it should be 
remembered, a sarcomatous infiltration of a fibroid may occur as a 
secondary spread from a sarcoma growing in the endometrium (p. 982). 

In most instances a sarcomatous change arises from a metaplasia 
of connective-tissue cells. In rare instances the malignant change 
affects the muscle elements, and to this class of tumour, which may 
arise in the uterus independently of fibromyoma, the terms malignant 
myoma or leiomyoma are given. Here the malignant cells propagate 
as differentiated muscle, and as such they may form metastases in pelvis, 
lungs, liver, etc. 

Carcinoma may likewise extend secondarily into a fibroid by direct 
spread from a cancerous endometrium. It is believed that a uterus 
which is the seat of fibroid growth is more prone to the development 
of carcinoma than is the healtliy uterus. The proportion of fibro- 
myomatous uteri whicli become carcinomatous has been given as from 
3 to 4 per cent. If one takes all cases of adeJiocarcinoma of the body 
of the uterus removed by hysterectomy, fibromyomata are found in 
8-7 per cent (p. 979) (Mcdniyre). 

Clinical Features.— -^4 Incidence. — The age of election for fibroids is 
the decade between thirty -five and forty-five. Occasionally fibroids are 
found in women at a younger period, but only comparatively rarely 
do they cause symptoms under the age of thirty. In a large series 
(McIntyre) the average age at which operation was performed was 
forty- two years. They have never been described before puberty. 
At the other extreme of life they are believed never to originate after 
the menopause. Nevertheless, the first indication of their presen (je may 
occur well after the menopause ; but generally only if some of the 
degenerations mentioned have developed. 

A large number of fibromyomata cause no symptoms and are only 
discovered accidentally during examination, or during laparotomy for 
some other condition. 

Menstrual SympUms. — ^These constitute the first symptoms in 
the majority of cases of fibroids. In a typical case suspicion is first 
aroused when, in a woman between thirty and forty-five, the menstrual 
flow becomes increased in amount. This menorrhagia, once established, 
tends to become more pronounced month by month, until eventually 
the blood loss may be very excessive. As time goes on the inter- 
menstrual period becomes encroached upon, until the patient, whose 
normal menstrual duration is four days, has a blood loss every month 
extending over six or eight days or even longer. Eventually there may 
be little interval between successive periods, and irregular haemorrhages 
may occur during these intervals — metrorrhagia (vide p. 784). 
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Excessive haemorrhage is by no means a constant symptom in 
fibroids. It is only present to any appreciable degree in submucous 
growths, and is usually absent when the tumours are wholly subperi- 
toneal. The excessive loss which characterises a submucous tumour is 
due to a combination of factors — the increased surface of endometrium 
which invests the tumour and the uterine cavity expanded by the 
tumour, the associated congestion which is present, and the common 
association of degenerative changes with the production of an exposed 
ulcerating surface. We have already seen that cystic changes in the 
ovaries are common with uterine fibroids and that many observers 
attribute the excessive uterine bleeding to ovarian dysfunction. 

An incidental result of a fibroid, especially if submucous in position, 
is a delay in the onset of the menopause ; in some cases menstruation may 
persist until the patient is fifty-five or even older. 

Dysmenorrhoea is an occasional symptom in fibroids, especially in 
the interstitial variety when a degenerative change is present (p. 803). 

Vaginal Discharge. — This is a symptom commonly present with 
submucous growths. When degenerating, and especially when septic, 
the vaginal discharge may be copious and foul, and is usually, at the 
same time, blood-stained. There is only one other condition — namely, 
cancer of the cervix — which causes this symptom in the same degree 
(p. 907). 

Pain is not a common symptom in fibroids, axid in this respect 
fibromyomata differ markedly from ovarian tumours in which pain is 
comparatively frequent. This symptom occurring in fibroids denotes 
degeneration in the tumour itself, an associated pyosalpinx, or pressure 
on surrounding structures. Pain due to pressure is sjxecially apt to 
develop in fibroids whose growth is limited to the pelvis. From what 
has already been said, it will be evident that pressure symjdoms are 
specially liable to be associated with cervical fibroids. 

Fibromyomata growing from the body, unlike cervical fibroids, are 
free to expand into the abdomen, where they may attain considerable 
proportions before their presence is detected. Large tumours in the 
abdomen may cause discomfort and pain. In the c^ase of a smaller 
growth in the body of the uterus riding free in the abdomen these 
symptoms usually denote some secondary change. 

Spasmodic pain may occur during the passage of a pedunculated 
submucous fibroid through the cervical canal. 

Dyspareunia may be present in the case of polypoidal fibroids 
projecting into the vagina. Fibroids incarcerated in the pelvis, mostly 
of cervical origin, may compress the vagina, alter its axis and cause 
distortion so that coitus is impossible or is attended with extreme 
discomfort. 

Sterility. — Fibromyomata constitute one of the common causes of 
loss of fertility in women over thirty (p. 820). 

On the other hand, pregnancy frequently occurs, and if the 
6o 
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presence of the growth does not embarrass the circulation in the 
placenta, nor mechanically interfere with the development of the child, 
and if the tumour does not seriously interfere with normal functions 
or undergo degeneration the pregnancy may continue till full term 
without incident. Should, however, the presence of the growth cause 
the death of the ovum or foetus, this may in turn lead indirectly to 
degenerative changes in the tumour. These risks are referred to later 
in this chapter under the heading of “ Fibromyomata complicating 
Pregnancy.” 

Bladder Symptoms. — The pressure of the growth may cause 
irritability and frequency, and a fibroid located in the pelvis may cause 
difficulty in micturition, and, in an aggravated case, retention of urine. 
As a cervical fibroid expands it pushes the bladder upwards and for- 
wards above the pelvic brim. This in its turn results in stretching of 
the urethra, which it displaces to one or other side or presses it against 
the pubis. Thus is explained the retention of urine which is occasion- 
ally encountered and at the same time the difficulty often met with in 
attempts to pass a catheter. One may fail to insert a metal or glass 
catheter, but a rubber catheter may be successfully introduced. In 
growths projecting from the anterior wall of the supravaginal cervix, 
as the bladder is raised on the face of the tumour, the upward traction 
exerted on the urethra tends to pull the urethral opening within the 
vaginal orifice. Unless this fact is remembered, vain efforts may be 
made to find the meatus at the vulva. In such cases the displaced 
urethral orifice is readily discovered just within the vagina. This 
is clearly shown in Fig. il71, although in this case the tumour is 
posterior. 

Bladder symptoms caused by the pressure of a pelvic growth may 
develop insidiously or, on the other hand, they may develop suddenly 
in a patient who has previously had no urinary trouble. An interesting 
phenomenon, and one which is so characteristic as to be pathognomonic, 
is retention occurring suxldenly just before or at the commememeut of 
menstruation. The rationale of this occurrence is that congestion 
incidental to the menstrual process causes additional enlargement to a 
tumour which is already on the verge of causing obstruction. The 
menstrual congestion is the last, straw and suddenly precipitates a 
sudden retention of urine. 

As we have already noted, the bladder is lifted up in such cases so 
that it lies directly against the anterior abdominal wall, where it may, 
unless care is taken, be injured when laparotomy is performed (p. 1068). 
When the bladder is much distended, it forms an ovoid swelling 
visible in the lower abdomen. It will be apparent from what has been 
said that great care must be taken to ensure complete emptying of 
the bladder before an abdominal operation for fibromyomata. 

Before leaving the urinary system a word or two is necessary re- 
garding the ureters. With a retroperitoneal tumour of the cervix. 
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especially one directed to the side, pressure on a ureter may result in 
distension of ureter and pelvis of the kidney. In the removal of such a 
tumour the ureter is liable to injury as it is found coursing over the 
surface of the growth. When separated, almost always it is found to 
be thicker than normal. It is surprising that complete obstruction of a 
ureter does not sometimes occur. It is rare to find infection of the kidney 
pelvis which can be definitely attributed to constriction of the ureter. 

Rectal symptoms due to pressure sometimes are present in the 
case of fibroids growing in the pelvis, and fibroids in the abdominal 
cavity may cause symptoms from interference with the function of 
upper levels of the intestinal tract. The mechanical effects on peristalsis 
would appear to produce digestive disturbances, referred to by the 
patient as “ indigestion.” In many cases, sickness and bouts of vomiting 
have disappeared after operation for fibroids. Obstruction causing 
constipation is especially liable to occur in the case of a growth blocking 
the pelvis, and we have seen a case of persistent diarrhoea with marked 
inanition caused by a fibroid and cured after its removal. On the other 
hand, a large tumour, which rides free in the abdomen, may be un- 
complicated by any such symptoms. It may be said that with fibroids 
in the pelvis urinary disturbance is more likely than disturbance of 
bowel function, and the former will almost certainly precede the latter 
if it occurs. 

Symptoms due to Pressure on Nerves, — Sensory phenomena, such 
as pain, caused by the direct pressure of a fibroid growth on the 
nerve trunks are uncommon, though in some cases a growth in- 
carcerated in the pelvis may cause severe pain in the back and sacrum 
radiating down the legs. It is believed that even genuine sciatica may 
be caused. 

General Symptoms. — Increasing size of the abdomen is often the 
first symptom in fibromyoma. In many cases, however, this symptom 
does not specially attract the suspicion of the patient, who is apt to 
imagine that it merely implies increasing obesity, especially if she is 
at the age of the menopause. 

Ancemia is common, particularly in the case of submucous fibroids 
which, irrespective of their size, are so prone to produce bleeding. In 
some cases pallor is extreme, and at first glance the patient’s condition 
may rouse in the doctor’s mind a suspicion of j)ernicious anaemia. 
Probably the anaemia so often present explains the cardiac symptoms 
sometimes associated with fibromyomata. There may be chrome 
ill-health even where bleeding, pressure symptoms, etc., are absent, 
and it is noticeable how frequently in such patients removal of the 
growth is followed by an improvement in general health. 

Dyspepsia, neurasthenia and the other symptoms which are apt to 
follow in the train of any chronic ailment may be present. 

Physical Signs of Fibromyomata. — There may be no signs by 
which the presence of a fibroid can be recognised either on abdominal 
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or bimanual examination. Such may be the case with a small sub- 
mucous growth, not large enough to cause any detectable increase 
in size of the uterus. 

The most characteristic sign of fibromyoma is the discovery of a 
solid growth or growths incorporated with or projecting from the uterus. 
In most cases the tumours are situated within the uterine wall and, as 
they enlarge, they increase the size and, at the same time, cause a 
distortion in the shape of the womb. In the case of small tumours, 
the enlarged uterus beset by the firm nodules and confined to the pelvis 
can be recognised only by bimanual vaginal examination. 

Larger growths are felt on abdominal examination, and are usually 
easily recognised by their hardness and by the irregular, lobulated con- 
tour of the swelling. Their incorporation with the uterus is, in the 
ordinary case, easily recognised by the bimanual method of examination, 
when the uterus is felt to expand into the growths. 

There are two conditions which modify the description of the type of 
growth which has just been given, and which sometimes render the 
diagnosis more difficult. 

In the first place a subperitoneal tumour, which is attached to the 
uterus by a stalk, may appear to be independent of the womb and may 
simulate an ovarian or a tubal swelling. In such cases, however, care 
in examination usually brings out its attachment to the uterus, and its 
real nature is further confirmed if there happen to be other solid growths 
imbedded in the uterine wall. 

In the second place it not infrequently happens that the growth 
causes a regular, uniform expansion of the uterus, with none of the 
irregular bossing so characteristic of fibro myomata. In these instances 
the uterine enlargement may be difficult to distinguish from pregnancy 
(p. 949). Even after ]aj)arotomy the surgeon may require to incise 
the mass before he is satisfied that his diagnosis is correct. 

On auscultation a blowwg muffle can often be heard over the surface 
or at the sides of a fibroid growth, similar in nature to that j)resent 
in pregnancy (vide p. 172). This sign is dependent upon the fact 
that the stethoscope has been placed upon a distended vessel and the 
blood is then audible as it flows through the temporarily narrowed 
blood channel. 

Tenderness on pressure is a comparatively uncommon physical sign. 
It should always be considered as denoting the probable existence of 
degeneration. Another sign which commonly acicompanies the tender- 
ness in such cases is a rapid increase in size of the tumour. 

Diagnosis of Fibromyomata. — The two conditions which demand 
special care in this connection are ovarian tumour and i^regnancy. 

Distinction between Fibromyoma and Ovarian Tumour. — The rate 
of growth of a fibroid is usually very slow, whereas that of an 
ovarian tumour is usually more rapid. The uterine growth is densely 
hard, whilst an ovarian tumour is in a large proportion of cases cystic. 
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and a thrill can be transmitted through the contained fluid, This latter 
sign is rarely obtained in the case of fibromyoma, and only if it has 
undergone marked cystic degeneration. In the case of a fibroid, haemor- 
rhage is a common symptom ; this symptom is rare in the case of an 
ovarian tumour. Finally, bimanual examination usually reveals beyond 
doubt the uterine origin of the growth in the case of a fibroid, though 
a pedunculated tumour may closely simulate an ovarian neoplasm. 
The recognition of normal ovaries apart from the tumour settles the 
diagnosis, but they are often not palpable. 

Distinction between Fihrojnyonm aiid Pregnancy, — The consistence of 
a fibromyoma and that of the gravid uterus is ordinarily quite different. 
One is hard, the other is soft. Difficulty arises when degenerative 
changes in a fibromyoma render it soft, possibly as soft and cystic as 
the gravid uterine body. The gravid uterine body examined during 
a contraction, especially with a firm, tense abdominal wall, may feel 
as solid as the average fibromyoma. The symptoms are usually sufficient 
to prevent any ambiguity. The amenorrhoea, morning sickness, breast 
tenderness and enlargement, etc., indicate pregnancy. The consistence 
and intermittent hardening and softening of the abdominal swelling, 
with, in addition, if the pregnancy is sufficiently far advanced, the 
recognition of the foetal heart, ballottement, and the foetal parts clinch 
the diagnosis. Sometimes the enlargement of the uterus in the case of 
a tumour may be so uniform as to suggest pregnancy, and when 
occurring in an unmarried woman, where there might be reason for 
concealment of pregnancy, the diagnosis may be fraught with con- 
siderable difficulty. 

It should always be remembered that a woman with a fibroid growth 
may become pregnant, when the existence of the pregnancy may mask 
the presence of the tumour and vice versa. This type of case, often 
at an age when amenorrhoea might be explained by the menopause, 
may present great difficulty in diagnosis. A biological test for pregnancy 
nay be necessary before deciding. Further referenc'e to this is made on 
a future page (p. 9.5:1). 

In addition, fibroids have to be distinguished from conditions 
which cause excessive uterine hoimorrhage — e.g, retained placental frag- 
ments, chronic endometritis, mucous polypi, chronic subinvolution, 
chronic; metritis, metropathia and malignant disease of the body of 
the uterus. The final distinction between these conditions and fibro- 
myonia is made by means of a microscopic examination of the material 
removed from the interior of the utenis by the curette. Short of this, 
a tentative diagnosis can often be made from the history and physical 
signs alone. 

Other conditions which cause pelvic or abdominal swellings — e,g, 
tubal, peritonitic, parametritic, rectal lesions — have to be excluded. 
Consideration of the history and signs, and a careful bimanual examina- 
tion, seldom leaves one in doubt regarding the diagnosis. 
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Treatment oi Fibromyomata. — Small tumours which give rise 
to no untoward effects may not require treatment. If discovered 
accidentally, the patient should not be informed of their presence, for 
it is difficult to persuade a patient that the presence of a tumour or 
growth may be unattended by any risk whatsoever. In such cases it 
is well, however, to explain matters to the husband or some relative, 
so that, in the event of the growth causing symptoms at a later date, 
the patient may not blame the doctor but be encouraged to seek 
further advice. 

Non-operative Treatment , — ^In some cases there are no symptoms 
or these are insufficient in severity to justify an operation. Occasion- 
ally the existence of some disease of kidneys or heart, for example, 
may render the patient an unsuitable subject for operation. 

Ergot or ergometrine given in repeated daily doses may control 
bleeding to some extent, thoi^igh its influence in this respect is usually 
slight ; instead of having a beneficial effect it may aggravate the bleed- 
ing in the case of submucous fibroids. As regards pain, while rest in 
bed may relieve it, this symptom, if a prominent feature, usually 
denotes degeneration or severe pressure, and, in the majority of cases, 
indicates the need for operation. Generally speaking, therefore, if a 
patient seeks medical advice and a fibromyoma can be presumed as 
causing the symptoms, the sooner the fibromyoma is removed the 
better. 

X-Rays and Radium . — The employment of this treatment has 
been extensively applied in some quarters as an alternative to 
operation. X-rays and radium being used individually or in com- 
bination. The beneficial action of these agencies depends upon a 
twofold principle. In the first place the rays exert a direct destructive 
influence on the cells of the tumour, or are reputed to do so, inducing 
retrogressive changes which may result in atrophy of the growth. In 
the second place the rays exert an indirect influence by virtue of the 
destructive action they have on the folhcles of the ovary. By destroy- 
ing ovarian function atrophy of the uterus and of the fibromyomata 
incorporated with it occurs. This effect can operate only before or at 
the menopause, not later. 

To-day gynaecologists employ X-rays only in exc^eptional circum- 
stances and radium very seldom indeed for the treatment of 
fibromyomata. The cases most suitable for X-ray treatment are 
patients about forty years of age in whom the fibromyomata are 
relatively small and the chief symptom is haemorrhage. The meno- 
pause is imminent in any case. Radium is not so suitable. Intrauterine 
employment of radium may have little effect if the tumour is 
of any size ; then if it is distorting the cavity it may be difficult 
to introduce the container ; and lastly the surface necrosis which 
results from the employment of intrauterine radium may be followed 
by infection. 
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Neither X-rays nor radium should be employed where degenerative 
change, especially malignancy, is suspected, where tumours are large 
and are causing pressure symptoms, or have undergone axial torsion. 
Furthermore, both treatments are contraindicated in early and middle 
reproductive life — patients in this category should be treated^ by myo- 
mectomy unless conditions are such that this conservative operative 
procedure is impracticable. Hysterectomy is then the operator’s only 
<?hoice unless the patient’s general condition negatives operation of 
any kind. 

The details of the technique of radiation treatment are referred to 
later (p. 11H8). During the treatment the patient should be seen from 
time to time by the gynaecologist, so that the development of any 
untoward symptoms or signs may be recognised. 

Operative Treatment, — The indications for of)erative interference 
in the ease of fibromyomata are as follows : — 

(1) Large tumours in the abdomen. 

(2) Pelvic tumours causing pressure. 

(3) Rapid growth. 

(4) Intractable haemorrhage. 

(5) Degeneration. 

(6) Torsion. 

(7) Persisting sterility in a young married woman. 

To this list of indications we must add (8) an associated salpingitis. 
In another section we have indicated that, under ordinary conditions, 
tubal infection causing acute symptoms should be treated palliatively 
and not operatively (p. 1029). The combination of fibromyoma of the 
uterus and saljiingitis makes the latter resistant to palliative measures, 
and whilst operation should be delayed, for the purpose of giving an 
opportunity for the infection to pass the acute phase and become 
quiescent, unfavourable developments may necessitate early recourse 
to operation. 

'J'he operation to be employed depends upon a series of circum- 
stances : the age of the patient, the main symptom, the site, 
whether it is in the cervix or in the body, whether it is sub- 
mucous or subperitoneal. whether it is associated with malignancy, 
and so on. 

Myomectomy with conservation of the uterus has been perfected 
and has replaced hysterectomy in many cases. It is the ideal operation 
during the reproductive phase of life. ' 

Not only may all ordinary sym])toms be relieved by myomectomy 
and the patient’s general (jondition improved, but in many instances 
sterility has been corrected and pregnancy has occurred. 

The details of the various operative procedures arc given in Chapter 
LVl (p. 1100). 

Fibromyomata and Pregnancy. — ^The presence of fibromyomata in 
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the uterus is undoubtedly an important causative factor of sterility, 
as has already been expressed (p. 820). 

Pregnancy is more likely to take place where the tumour does not 
encroach on the uterine cavity, and it is therefore more common with 
subperitoneal and intramural growths (Pig. 374). 

Fibromyomata as a complication of pregnancy has been referred 
to in Chapter XIV (p. 294) ; as a complication of labour in Chapter 
XXXI (p. 549) ; and as a complication of the puerperium in 



Fig. .‘}74. — Frc^iiauey in a FibroinyoniatouH rtcrus. 


Chapter XXXVTT (p. 604). Here w(‘ sunmmrise the general ])rmciples 
which should guide one in dealing with these tumours in pregnancy 
and labour. 

1. In only about 10 per cent, of cases are fibromyomata of serious 
clinical significance encountered • in pregnancy labour or the 
puerperium. 

2. By careful supervision, in respe(?t to diet, elimination and rest, 
the most unpromising cases may be carried through pregnancy. 

3. A considerable number have a spontaneous delivery. 

4. Where the tumours will obviously obstruct labour, pregnancy 
should be supervised until near term when t'a^sarean section followed 
by myomectomy or hysterectomy, whichever is deemed necessary, 
should be performed. 

5. In cases in which an operation must be undertaken in pregnancy, 
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myomectomy is the ideal procedure and especially if the patient is a 
primigravida. The results are excellent and the incidence of abortion 
following the operation is not more than 10 to 20 per cent, 

6. Conservatism in treatment is stressed, more especially in respect 
to the primigravida, because this pregnancy may be her only chance of 
securing a child. 

7. In dealing with a case in which pregnancy and fibromyomata 
are suspected to coexist, it is important to clear up all doubt on the 
question. If the existence of pregnancy is the uncertainty and it is 
not possible by ordinary clinical methods to come to a conclusion 
because of the presence of the tumours, an Aschheim-Zondek test 
should be made. On the other hand, if pregnancy is a certainty but 
doubt exists as to the presence of fibromyomata, careful palpation 
will generally enable one to come to a decision. There is, however, 
little need for concern if doubt still remains, because in such circum- 
stances pregnancy will almost certainly proceed undisturbed and 
there will be no difficulty with the labour. The patient must 
naturally have careful supervision throughout pregnancy and the 
confinement. 


III. ADENOMYOMA 

This simple new growth of the uterus combines the structure of 
an adenoma with that of a myoma. The glandular elements reproduce 
exactly the structure of the normal endometrial glands, and have also 
a surrounding of tissue which is an exact replica of the normal stroma. 
The term endomeiriorna or endometriosis has, for that reason, been 
applied to this tumour, for it contains the complete structure of the 
endometrium. The term endometrioma is, however, usually reserved 
for the more specialised growth in the ovary (p. 1015), so, throughout 
the following pages the term adenomyoma is employed. 

Surrounding the endometrial elements there is increase of muscle 
tissue (myoma element) and to a lesser extent fibrous tissue. This 
element may be merely the natural hypertrophic reaction to the 
presence of the endometrial tissue in its foreign situation. On the 
other hand, as sometimes it is present to a marked degree when the 
adenomatous tissue is scanty, it may be neoplastic. The endometrial 
elements of this growth undergo the menstrual changes characteristic^ 
of the normal endometrium. They also undergo decidual change if 
pregnancy occurs. 

Adenomyoma of the uterus closely simulates fibromyoma and, in 
fact, often it is not appreciated that the tumour belongs to the 
former category until it is examined following operation. Over a 
large series it was found that one case of adenomyoma of the Titerus 
was encountered for every forty-five cases of fibroids. As the tumour 
is not encapsulated failure to enucleate it should lead immediately to 



954 


OBSTETRICS AND GYNAECOLOGY 


a correct diagnosis, but, unless an attempt at myomectomy is 
made or careful examination of the uterus is carried out after 
hysterectomy, there is a possibility of the growth being mistaken for 
a fibromyoma. 

Adenomyomata are occasionally found in an extrauterine site, 
especially in the broad, round and ovarian ligaments, and in the 
space between vagina and rectum (pp. 957, 1050). 

The causation of adenomyoma in the female pelvis, like that of 
fibromyoma, is unknown. The exact origin of the glandular elements 
which gives the tumour its characteristic feature has been the topic 
of considerable discussion and research. In the case of adenomyoma 
in the uterus it is believed that the glandular elements are derived 
from the mucous membrane lining the uterine cavity. This, by some, 
is ascribed to adventitious congenital relics of mucosa situated in 
the muscular wall ; by others, to an incursion of the mucous mem- 
brane outwards from its usual site in response to an inflammatory 
or other stimulus. 

In the same way an adenomyoma growing in an extrauterine site 
is believed to be derived from congenital relics of the Mullerian system 
present in these sites, or to be of inflammatory origin. The more recent 
and most likely explanation is that, by regurgitation of endometrial 
fragments along the Fallopian tubes, implantation growths arise in 
these sites. This harmonises with the ovary and rectogenital space 
being the most common extrauterine sites. The rectogenital space 
is the most dependent part of the peritoneal cavity and into it frag- 
ments would naturally gravitate, and the ovaries commonly occupy 
a very low position in this pouch. This theory cannot explain the 
uterine tumours. On an analogy with the changes at the cornu of the 
uterus in cases of chronic salpingitis (salpingitis isthmica nodosa) 
when, as a result of inflammatory processes, there is nodular thickening 
with dislocation into it of islets of epithelium from the tubal mucosa 
(a picture very similar to adenomyoma of the body of the uterus), it 
is very difficult to rule out the influence of inflammatory reaction. 
In addition, it has been maintained that the glandular elements of an 
adenomyoma of the uterus can be traced back to the endometrium if 
serial sections of the uterine wall are made. 

Adenomyoma of the Uterus. — Two varieties arc recognised, the 
diffuse and the circumscribed. 

Diffuse Adenomyoma. — This is the more common variety (Fig. 
375). It takes the form of a swelling of the uterine wall which, on 
section, presents the general features already described as characterising 
a fibromyoma, but from this it is sharply distinguished by the gradual 
manner in which the growth merges into the surrounding muscular 
wall of the uterus — definitely it is not encapsulated. The posterior 
wall of the uterus is more commonly affected than the anterior. The 
neoplasm is denser on section than the healthy muscular wall, and from 
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this it can usually be recognised by its paler structure and by the 
whorled arrangement of its fibres. In bottled specimens the cut 
surface may, on close inspec- 
tion, show innumerable cystic 
spaces about the size of a pin- 
head. 

Cystic changes in its sub- 
stance are not uncommon, the 
cavities being lined by a smooth 
membrane. In some cases the 
affected wall of the uterus is ex- 
panded by one or more large 
spaces of this sort, formed by 
distension of the gland spaces in 
the substance of the growth 
(Fig. 376). 

In other instances spaces of 

varying size and filled with 

a viscid chocolate - coloured 

material derived from altered 

blood are found in the substance ^ 

« , rrti 1 375. — Oinuse Adenomyoma of UteniB. 

ot the neoplasm. These are due 

to menstrual extravasations which have occurred into portions of 

the mucosa imbedded in the 
growth and which have no 
outlet (Fig. 378). 

Degenerative changes 
similar in nature to those 
which have been described 
as involving fibromyomata 
may occur in adenomyo- 
mata. 

Microscopic Appearances, 
— The main mass of the 
tumour consists of fibro- 
muscular tissue indistinguish- 
able in most cases from that 
present in the healthy uterine 
wall. The gland spaces are 
scattered irregularly through- 
out its substance, their 
numbers varying in different 

Kto. U76 - Cystic Adenomyoma of Uterus. tUUlOUrS and in different parts 

of the same tumour (Fig. 377). The epithelium lining the acini is of 
the columnar type similar to that found in the endometrium ; and in 
their size and general structure the glands cannot be distinguished from 
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those of the mucosa of the corpus uteri. The glands are surrounded 
by a stroma exactly resembling that present in the endometrium. 

The origin of the gland 
elements and their envelop- 
ing stroma from the uterine 
mucous membrane can, in 
some cases, be traced directly 
in the microscopic sections, 
when fine streamers of the 
two component elements of 
the mucosa can be seen 
spreading outwards into the 
growth. 

Where cysts are present 
they are found to be lined by 
a columnar epithelium except 
where, in the larger cysts, 
this has become flattened by 
the tension of the accumulat- 
ing fluid. 

Circumscribed Adeno- 
MYOMA. — This is a rarer 
variety. It forms a locjalised 
growth which, at or after operation, may be difficult to distinguish 
from a fibromyoma if absence of capsule is not noted. It may 
be found in any part of the uterine wall. It takes the form of 



Eig. 377. — Adenomyoma. 



Fjg, 378. — Adenomyoma with Blood Spaces. 


solid rounded mass usually visible on the outer surface of the 
uterus. 

On section the growth in its most usual form is fairly sharply 
outlined and consists of tissue possessing a paler colour than the 
surrounding uterine wall. 
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Microscopically the circumscribed adenomyoma presents appear- 
ances in no wise different from those exhibited by the diffuse tumour. 

In its general features the circumscribed adenomyoma resembles 
the solid tumour-like mass which, not infrequently, develops in cases 
of chronic salpingitis — so-called salpingitis isthmica nodosa. In this 
condition there is formed a mass of tissue derived from an overgrowth 
of the fibromuscular tissues of the tube wall adjacent to the uterus ; 
into this, incursions of gland elements pass from the mucous lining. 
In these cases there is definite evidence pointing to their inflammatory 
origin — e.g. round-celled infiltration, etc. — and where tubercle is the 
cause, as is most frequently the case, typical tuberculous follicles are 
found {vide p. 1032). 

The facts just stated lend plausibility to the view which finds 
acceptance in some quarters that adenomyoma itself has an inflamma- 
tory origin, though the usual recognisable evidences of this may become 
obscured or even disappear after a time. 

Symptoms. — The symptoms are similar to those associated with 
fibromyoma. Dysmenorrhoea is definitely more common and more 
pronounced. In married subjects, sterility has a higher incidencje 
than in fibromyoma. Secondary changes and symptoms due to these 
do not merit discussion here as, from what has been stated (p. 953), 
this type of tumour is obviously relatively rare. 

Treatment. — A small tumour may be removed by excision. For 
larger growths hysterectomy (subtotal or total, depending upon the 
site and size of the tumour) is required. Alternatively, if there is a 
condition contraindicating operation, radiation may be employed 
(p. 950). 

Extrauterine Adenomyomata. — Although this chapter deals with 
uterine tumours it is deemed advisable to refer to these growths at 
this stage as they are of the same type and structure as originates 
in the uterus. Endometrioma of the ovary receives special mention in 
its own se(^tion (p. 1015). Their origin has been discussed a few pages 
back (p. 954). 

Adenomyoma of Round Ligament. — This is a rare form of tumour 
in any part of the ligament. When it develops at the anterior end 
it forms a swelling which may bulge through the inguinal canal and 
project into the labium majus. In this site it may be confused with 
a hernia or lipoma. A feature which is sometimes present distinguishes 
it at once ; swelling and tenderness of the tumour recurring each month 
with menstruation. 

Adenomyoma of Ovarian Ligament. — ^This is a very rare growth. 

Adenomyoma of Broad Ligament. — ^This also is rare and cannot be 
distinguished from a fibromyoma (a type of growth quite commonly 
found in this site) except by microscopic investigation. 

Adenomyoma of Recto-vaginal Space. — In this site the tumour 
tissue arises in the space between cervix and vagina in front and 
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bowel behind. It extends by irregular diffusion, forming a mass which 
bulges into the posterior vaginal fornix and spreads backwards until the 
rectum may be surrounded and its lumen narrowed. It is rare for the 
tumour elements to grow through the vaginal wall and present in the 
vaginal vault. Should this occur it may exhibit a papillary character, 
and the soft, wart-hke projections may be a source of vaginal haemor- 
rhage. In this way it may simulate a carcinoma of the cervix or 
vaginal wall. In such cases a certain diagnosis can be arrived at 
only by the removal of a piece for microscopic examination. Where 
the growth envelops the rectum, as it usually does, it may give 
rise to symptoms simulating those of carcinoma of the rectum. 

Symptoms. — Extrauterine adenomyomata situated in the round 
and broad ligaments can seldom be distinguished from fibromyomata 
which (although rarities) are the commonest growths found in these 
localities. An adenomyoma in the recto-vaginal and recto -cervical 
areas may cause pressure on, and even obstruction of, the bowel. 
Dyspareunia is a very usual feature (p. 812). (hie symptom of adeno- 
myoma of the recto-genital space is particularly characteristic, viz., pain 
on bowel movement during the premenstriml phase. The congestion 
with swelling of the endometrial elements in the growth, natural to 
this phase, would appear to be responsible. 

Treatment. — Excision should be carried out in suitable cases. 
This is always practicable when the tumours are situated in the round, 
ovarian or broad ligaments. With the recto-vaginal growth, excision 
should be carried through healthy tissue all round. Where the rectum 
is involved, a sufficient removal to relieve constriction of the bowel 
is necessary : excision of the gut may be required on occasion but this 
should be avoided if at all possible. Sometimes excision of the tumour, 
on account of the danger of puncturing the bowel, is inadvisable. 
Radium may be employed, and is to be i)referred. the nearest approaches 
are by the posterior fornix and the bowel lumen (p. 1050). 
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DISEASES OF THE UTERUS (continued) 
MALIGNANT TUMOURS OP UTERUS 
CARCINOMA— SARCXIMA—CHORIONEPITHELIOMA 
Inteoductory 

C arcinoma is the most frequent malignant growth affecting 
women. Tlie two commonest sites of origin are the mamma' 
and the uterus. The relative frequency in these two sites is 
approximately equal. It is estimated that about 30 per cent, 
of all cancers in women originate in the uterus, of which 75 to 80 
per cent, originate in the cervix and 20 to 25 per cent, in the 
corpus. Next in frequency to mammae and uterus as sites of origin 
come ovaries, and intestinal tract, followed by vulva, vagina and 
Fallopian tubes. Orcinoma (primary) in the last two sites is very 
rare indeed. 

The two other malignant growths affecting the uterus — sarcoma 
and chorionepithelioma — are relatively rare, as can be judged from 
the following table : — 

Table.— iSeeies of 979 (Jase.s of Malignant Disease of Uteeits, 
Royal Samaritan Hospital. Glasgow (1928-37 inclusive) 


Carcinoma . 

. Cervix 

747 

... 


('orpus 

208 

955 

Sarcoma 

. (Cervix 

1 

... 


(Corpus 

Associated with 

2 

... 


fibromyomata 

11 

14 

Chorionepithelioma 

. (-orpus 

10 

10 


Totals 

979 

979 


CarcinoiMa of Uterps 

The appearance (naked-eye and microscopic) and clinical features 
of carcinoma of body and of cervix are quite different. In part this is 
due to origin in, or from, a different type of epithelium ; in part to 
a different environment for the growing tumour. In the body of the 
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uterus the tumour grows usually in aseptic surroundings, while on the 
vaginal surface of the cervix it is exposed to infection from its earliest 
stage. Moreover, in the latter situation it is more liable to trauma. The 
body cancer is as a rule highly differentiated ; and for that reason 
the growth remains localised to a later stage than in the less differ- 
entiated tumour of the cervix. By highly differentiated is meant that 
the tumour cells more nearly reproduce the normal appearance and 
arrangement and thus may retain to some degree the i)ower of 
functioning. 

When loss of function and sacrifice of everything to reproduction 
occurs as in cancers, change in cell structure and arrangement of cells 
takes place. Under these circumstances, referred to as anaplasia or 
dedifferentiation i it is not surprising that finger-like extensions of the 
growth pass out beyond the site of origin (infiltration) and small masses 



12 3 4 

Fig. 370. — Sites of Origin of Cancer of Uterus (diagrammatic). 


of cells in their hurried proliferation break off to be carried away in 
the lymph stream to settle and grow in the nearest point at which 
their journey is arrested (metastases in lymph glands). Often their 
journey is extended so that secondary growths occur in distant glands 
or other organs — it is important to remember that this occurs much 
later in cancer of the body than in cancer of the cervix, a matter 
which influences prognosis and method of treatment. Furthermore, 
the growth in the cervical canal (endocervical variety), which has the 
protection from infection possessed by the body cancer (delaying the 
onset of symptoms) and has the power of early extension possessed 
by the cervical growths, has the worst prognosis. 

Fig. 379 rej)resents diagrammatically the various sites of origin 
and arrangement of cancer of the uterus. No. 1 demonstrates cancer 
of the vaginal cervix. Endocervical cancer is depicted in No. 2, while 
No. 3 represents the crater-like ulcer replacing the cervix, which is a 
late stage of either 1 or 2. In No. 4 we have adeno-carcinoma arising 
from the endometrium of the body of the uterus. 
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Malignant disease of the uterus, which occurs in all races and which 
takes a heavy toll of female life annually, is now considered -in order 
of frequency and correspondingly, therefore, in order of importance. 

Carcinoma of Cervix 

iEtiology. — Multiparous women are more prone to cancer of the 
cervix than nulliparous women. Of the series in the foregoing table 
(p. 959) 3 per cent, were unmarried and only 4 per cent, of all cases 
of cancer of the cervix were nulliparous. Of those who were parous 
the average number of pregnancies was just over six (of which one 
was an abortion). This is a slightly higher rate of parity than for the 
community in general. 

Predisposing Factors. — Laceration of the cervix and chronic inflam- 
wation, such common sequelae of labour, have been cited as the pre- 
disposing factors. Associated with these lesions we have erosion of 
the cervix or, as a result of ectropion^ exposure of the delicate columnar 
epithelium of the cervical canal to the vaginal canal. Whether as 
erosion or as a result of ectropion, this columnar epithelium finds 
itself in a foreign environment, exposed to trauma and invasion by 
organisms always present in the vaginal canal. This may furnish a 
chronic irritation, a factor recognised as predisposing to malignancy. 
In the case of an erosion we know that the epithelial balance is never 
stationary — the squamous epithelium replaces the columnar as healing 
occurs, and then the columnar replaces the squamous as the erosion 
again extends. There is in consequence constant striving in growth 
between the two types of epithelium, a circumstance which might 
set up an excessive and unstable proliferation. 

By whatever agency multiparity acts, and its influence cannot be 
questioned, it acts slowly. One of the most striking features of the 
association of cancer of the cervix with parturition is the long interval 
between the preceding pregnancy and the recognition of the tumour. 
In the series already considered the average interval was fifteen years. 

Accepting trauma in childbirth as the important cause of chronic 
inflammation of the cervix, figures have been advanced to show that 
repair of cervical lacerations reduces the incidence of cancer (p. 772). 

We have the impression that this disease is more common 
amongst the hospital class than in private practice. 

The student should remember that the foregoing remarks refer to 
factors influencing the incidence of cancer of' the cervix, not to the 
cause of cancer^ which, as all are aware, is still unknown. 

Having endeavoured to point to some connection between laceration 
and chronic infection of the cervix, we must now mention prolapse. 
In this condition, when well established, the cervix and vaginal walls 
are exposed to friction against the thighs and clothing or possibly 
some form of T -bandage improvised by the patient ; yet, while simple 

6i 
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chronic ulceration is common, it is exceptional to meet with cancer 
of the cervix or vagina in such cases (p. 843). 

• Carcinoma of the cervix is sometimes encountered in women who 
have had a pessary in the vagina over a long period. Pessaries very 
frequently are responsible for setting up irritation, chronic inflamma- 
tion and discharge ; but there is no proof that the incidence of cancer 
of the cervix is higher in such women than in women who have never 
worn A pessary. 

It has been argued that, when for any reason (e.gr. fibromyomata) 
hysterectomy is performed, the entire cervix should be removed along 
with the body of the uterus (total hysterectomy) on account of the 
liability of cancer developing in it. Proof has not yet been furnished 
that the cervix without the body of the uterus is any more liable to 
develop a malignant tumour than the cervix from which the body has 
not been removed. If due care is taken to exclude an already existing 
cancer of the cervix, solely to avoid the occurrence of a cancerous 
growth, it does not seem justifiable to supplant, in all cases, subtotal 
by total hysterectomy with its slightly higher mortality. On the other 
hand it may be argued that removal of the cervix excludes the possi- 
bility of a future development of cancer in the cervix. 

The average age at which patients show symptoms of this disease 
is fifty years. The incidence declines both below and above this age. 
Taking into consideration that there are fewer alive over than under 
fifty years of age, it is probable that the liability to cancer of the cervix 
increases steadily with age. There is practically no age limit for this 
tumour, but it is rare under thirty years. It is said that the younger the 
patient the more rapid will be the progress of the growth. This has 
been our experience. In very elderly women its progress to a fatal 
termination is in many instances very slow. This is a point to remember 
in deciding on method of treatment. 

Pathology. — Cervical cancer may arise either from the squamous 
epithelium which covers the vaginal portion of the cervix — cervical 
carcinoma — or it may grow from the columnar epithelium covering 
the surface or that lining the glands of the mucosa of the cervical canal — 
endocervical carcinoma. Accordingly it has commonly been taught that 
carcinoma arising in the portio vaginalis is a squamous-cell cancer 
and that endocervical cancer arising in the cervical endometrium is 
an adeno-carcinoma. Theoretically this simple classification is most 
satisfactory, but as a histological maxim it is unfortunately not tenable. 
Indeed, it is often impossible to determine, either by clinical investiga- 
tion or by microscopic examination, whether a cancer originated in 
the squamous epithelium of the portio vaginalis or in the cervical 
endometrium. This difficulty arises because of the tendency of the 
epithelium of the cervical canal to undergo metaplasia. Chronic 
inflammatoi^ changes of the cervix frequently cause the columnar 
epithelium to revert to the more primitive squamous type, and so, 
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too, sqiiamous-eelled carcinoma is apparently found to have arisen 
from the columnar cells of the cervical endometrium. In view of this 
fact it will be readily appreciated that the large proportion of oases 
of cancer of the cervix are classified as of the squamous-cell type. 

Another approach to this question would be — Is a cancer which 
originates from columnar epithelium entitled to be called an adeno- 
carcinoma irrespective of the subsequent structure or character of 
its cells ? If the columnar epi- 
thelium or the squamous epithelium 

retained its normal appearance and ^ v'* v\ 

function this would not constitute 

a malignant tumour. In the i)res- m \ 

ence of established malignancy both I f . ^ 

forms of cells have reverted to Ilf \ 

a more ymmitivc type and have I i 1 ■, 

sac rificed alb to rapid ])roliferation. I j/ j 

The appearances of the two types \. 

approximate to one another and \ ^ y ^ 

become in the malignant growth - ^,,1 

indistinguishable from one another. I 'V,. ^ V li 

In the case of the columnar cell ^ v/ 

it becomes spheroidal and acinous I W 

arrangement is lost. In the absence > 7 

of these two features the tumour is * v 

liable to be classified as of squamous- Jwr \ ^ 

Of cei'vical cancers only 4 to 

2 )er cent, have recognisable 
glandular arrangement enabling one \ 

to label them '' adeno-carcinoma > / 

but this is no indication of what ; j 
proj)ortioii of cancers originate in ^ 

(a) the epithelium of tiie cervical Caniiuana of cervix 

' ' ' I I • f 1 tioii has prottominatou to dale with broadon- 

(.‘cinal, SUrtac’e or glands ; in (6) the ing of vaginal portion of cervix bill little 

columnar etlitlielium of nn erosion ” alt eration so far. Growth has ext^idod 
; round external os. Siirtaee nodular. Histo- 

of the cervix. logically there was evidenee of ademomatous 

SqI’AMOUS - CEl.LRD ( 'aNOER. - - conforms to diagrammatic 

. . representation, Fig. H79, 2.) 

Statistics relegate at least 95 per 

cent, of tjases of cancer of the cervix to this group which presents 
several clinical tyjies. The tyjie most frequently seen commences 
with infiltration of the cervical tissue by downgrowths extending 
from the epithelium of the portio vagiruilis. With this new^ formation 
of tissue the cervix becomes enlarged in circumference and nodular 
in outline (Fig. 380). The invasion of the deeper tissues is 
followed by ulceration of the surface of the porfio vaginalis, while 
septic infection soon occurs. The surface of the ulcerated area is friable. 


Fiu. Carcinoma of cer\’ix. Frolifera- 

tioii has predominated to dale with broaden- 
ing of vaginal portion of cervix but little 
ulceration so far. Growth has extended 
round external os. Surface nodular. Histo- 
logically there was evidence of adenomatous 
origin. (Almost conforms to diagrammatic 
representation, Fig. H79, 2.) 
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It breaks away easily and bleeds on examination or on other inter- 
ference, such as coitus. Infection gives rise to a copious foetid 
discharge. 

As destructive ulceration continues on the surface, proliferation 
advances in the deeper tissues, so that as the tissues break away 
superficially the cancer extends centrifugally in widening circles. In 
the course of time it thus happens that the cervix may be reduced to 



Fig. 381. — Carcinoma of cervix. 
Advanced stage. Exact site of 
origin uncertain. The cervix has 
been invaded deeply and the re- 
sulting tumour has broken down, 
leaving only the advancing margin 
of the grow'th. yinfaeo extension to 
the vaginal walls has taken place, 
(lieprcscntod diagrammatically in 
Fig. 379, 3.) 


a mere shell or may be completely 
destroyed, leaving a ragged, foul, crater- 
like cavity in the vault of the vagina 
(Fig. 381). 

Extension to the vaginal wall occurs 
comparatively early. The growth may 
extend upwards into the uterine body, 
but very commonly it is arrested tem- 
porarily at the internal os. Sooner or 
later the parametrium becomes invaded, 
causing induration of this connective 
tissue and limiting mobility of the cervix. 
The adjacent viscera become involved. 
If the extension is in front the bladder is 
infiltrated, causing (*ystitis and even- 
tually haematuria, and. in tlie later stages, 
destruction of tissue leads to the forma- 
tion of a fistula between i vagina and 
bladder (vesico-vaginal fistula). When 
the line of growth is backwards the 
rectum is involved and a recto-vaginal 
fistula is produced. Ultimately infiltra- 
tion of the pelvic cellular tissue is liable 
to cause constriction or blockage of the 
ureters which may lead to the j)roduction 
of hydro - nephrosis, ])yelo - nephritis, 
suppression of urine and uraemia. It 
occasionally happens that the growth 


obstructs the cervical canal, causing' purulent discharge to be pent up 
in the uterus. This condition is kiiowii as pyometra. 


Metastases in lymphatic glands occurs early. The local glands, 
namely, the iliac, hypogastric, sacral and lumbar groups, entirely or 
individually, are said to be involved in one-third of the early cases and 
in two-thirds of the advanced cases. It occasionally hapjjens that 
these glands are not involved and yet metastases may have occurred 
in some distant organ. Compared with other cancers remote metastases 


are comparatively rare — the commonest sites are peritoneum, bones, 
liver and lungs. 


The fact that a lymphatic gland is enlarged does not necessarily 
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imply that the enlargement is due to malignant disease. Lymphatic 
glands may become enlarged from infection. A microscopic examina- 
tion of the gland tissue is necessary before one can pronounce for or 
•against malignant invasion. 

Another type less frequently seen is that commonly known as 
’Cauliflower cancer of the cervix. Arising from one or other lip 
■of the cervix, it extends downwards into the vagina as a proliferat- 
ing friable growth. Necrosis occurs early and the tumour appears 
as a dirty sloughing mass accompanied by profuse foul-smelling dis- 
charge. This ty'pe is less liable to involve the pelvic cellular tissue at an 
•early stage. Extension in the early stages is usually confined to the 
vaginal wall to which the grow'th may spread either by direct continuity 
or, less likely, by contact-implantation. Ultimately, however, the 
cancer cells penetrate to the paracervical tissue or through the vaginal 
mucous membrane to the paravaginal tissue. 

Yet another type occurs as a flat ulcer. It is rare and is usually 
seen in elderly women. The ulcer has a firm, elevated edge and has 
been likened in appearance to a rodent ulcer. It has less tendency to 
deep penetration of tissue, and for this reason patients suffering from 
this type have been known to live for many years after the disease 
has been diagnosed. 

Adeno-carcinoma. — This form arises either from the epithelium 
lining the cervical canal or from the cervical glands (vide p. 963). The 
latter is said to be the commoner site. The tumour in the earliest stages 
extends into the cervical tissue as tubular ingrowths. It is much less 
common than the squamous type. Its incidence is given as 4 to 5 per 
(;ent. The difficulty of identifying tumours originating in the columnar 
epithelium of the cervix has been mentioned already. We might add 
here that with radium treatment supplanting operative treatment, less 
opportunity is given for proper histological examination of these 
tumours. Opinion often is formed from examination of a portion of 
the most accessible part, an area which commonly has undergone 
necrotic changes. 

Microscopical Features.- — Sguanwv^^ epithelioma of the ciervix has the 
general appearances presented by this type of growth in other parts 
of the human body. There are solid masses of cells growing into the sub- 
jacent tissues, which reproduce in varying degree the characters of the 
■cells from which they are derived (Fig. 382 ). Keratinisation of the 
epithelium is uncommon in the cervix, and cell-nests are, therefore, 
not so typical as in squamous epithelioma growing in other sites — 
e.g. the skin, vagina, etc. When oell-nests are a feature, the possibility 
of the tumour being primarily of vaginal origin should be kept in mind. 

Adeno-carcinoma may arise low down in the cervix, and if the 
cervical lips are spread apart by laceration, and the lining mucosa is 
exposed in the vaginal vault (ectropion), the cancer may arise on the 
sur&ce exposed to the vagina. It may originate in the concealed part 
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of the canal (endocervical carcinoma). Whatever its site of origin, some 
area of the growth coming under microscopic examination will show 
an adenomatous arrangement either perfect or imperfect which will 
permit of relegating the tumour to this type. In the former site, 
clinically, it may exactly simulate a squamous epithelioma growing 
from the vaginal surface. In the latter site it remains shut in during a 
considerable period of its growth and an advanced cancer may be 
present with no great alteration of the cervix except a broadening. 
As in cancer of the surface aspect of the vaginal portion, the endocervical 
cancer may on rare occasions bulge into the canal in the form of papillary 
growths, or more rarely still it may from the beginning be Ulcerative. 
In either case destruction of tissue occurs, though, as infection does 



Fia. 382. — SquamouB Epithelioma of Cervix. 


not so readily occur here as in an exposed cancer, the destructive process 
may be slower. When ultimately ulceration and breaking down of 
tumour tissue occurs, a crater-hke cavity replaces the cervix 
(Fig. 381, p. 964). 

Extension upwards into the wall of the body of the uterus may 
occur later. The formation of pyometra already mentioned is more 
likely than in cancer of the vaginal surface of the cervix. Infection 
may traverse the uterus to the tubes and ovaries, causing salpingo- 
oophoritis. 

Two different appearances may be presented by columnar-celled 
carcinoma : (a) Adeno-carcinoma, Here the epithelial cells in their 
growth retain their acinous arrangement. (6) Solid or alveolar carcinorm. 
Here the adenomatous arrangement is lost, and the cells proliferate 
in the form of solid masses, which may prevent it being recognised 
as being of columnar-cell origin. In advanced cases of cervical cancer 


CARCINOMA OF CERVIX 967 

usually it is impossible to tell either by clinical or by microscopic 
examination the exact site of origin. 

The lymphatic glands which are involved in cancer of the cervix are 

(1) the glands which lie where the ureters cross the uterine vessels, 

(2) the iliac glands on the external iliac vessels, (3) the hypogastric 
glands between the external and internal iliac vessels, (4) the sacral 
glands and (5) the lumbar glands. 

Attempts have been made to classify cancer of the cervix into groups 
according to the type of cell composing the tumour. It is not proposed 
to burden the student with minute histological details. Several cell 
t3rpes have been described, but all may be, and frequently are, found in 
the same tumour. It may be said that, at present, histological classi- 
fication according to cell types is of little assistance as a guide to 
treatment or prognosis. The obviously adenomatous cancer can always 
be identified, but even this definite finding has little value. As it is 
more highly differentiated it is supposed to be less malignant (more 
likely to be localised), but is less radio-sensitive, and radium therapy 
is now that most commonly employed. This may, to some extent, 
explain why there is difficulty, as will be mentioned later, in correlat- 
ing types of growth and results from treatment by irradiation. Eventu- 
ally the highly expert gynaecological pathologist may be able to give 
us valuable guidance regarding treatment and prognosis, but at present 
both of these are more surely based on clinical data. 

In our investigations of this dread disease analysis of results of 
treatment over a long period is essential. An attempt to classify or 
grade cases was made by the League of Nations Health Organisa- 
tion, so that equable comparison of results could be made. In their 
grading, histological appearance w'as not considered. Extent of neo- 
plastic spread was taken as the basis. This will receive consideration 
later in reference to treatment and its results, but meantime we might 
mention the clinical types of cervical growth specified in the scheme. 
These are (1) small ulcer, (2) cauliflower, (3) nodular cervix, (4) 
endocervical crater, (5) worm-eaten cervix. 

The nodular cervix appears to be a stage between (1) and (2) — 
e.g. marked proliferation, but with enlargement of the cervix rather 
than projection of the mass into the vagina (Fig. 380). No. 4 is the 
broken-down cervical type leaving a crater at the vault of the vagina 
(Fig. 381). No. 5, worm-eaten cervix, is the endocervical type in which 
the cancer is still confined around the cervical canal and has not yet 
broken down at the external os to form an area of ulceration. 

Clinical Features. — ^The three cardinal features of cervical carcinoma 
are : (1) Discharge, (2) Haemorrhage, (3) Pain, and on average they 
appear in the order named. 

The discharge in the beginning is scanty, watery and irritating. 
Later it becomes very foetid, and the smell may be a source of great 
distress to the patient. Although discharge is the first symptom 
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it does not seem to incite women to seek medical advice, so that in 
nearly all cases haemorrhage has commenced before the patient comes 
under observation and treatment. 

HmmyrrhcLge results from destruction of the superficial tissues. 
Like the fouLsmelling discharge it is an earlier symptom in cancer 
of the vaginal portion than in concealed cancer of the cervix. The 
reasons for this are obvious, the exposed cancer is more liable to infection 
and trauma. Even at an early stage digital examination and coitus 
both tend to induce bleeding. We would stress the irwportmvce of a 
history of bleeding following coitus. At a later stage the blood-stained 
and offensive discharge may be almost continuous, causing anaemia 
and exhaustion. Fatal haemorrhage is rare. 

Irregular and intermittent hcemorrhage in a woman, especially if 
over forty years of age, should always be considered as due to malignant 
disease until this has been positively excluded. The occurrence of vaginal 
haemorrhage, after the menopause has been established for some months 
or years, is, in 50 to 60 per cent, of cases, due to malignant disease, the 
commonest form of which is cancer of the cervix. 

Pain is a late symptom. The cervix itself is peculiarly insensitive, 
and so long as the growth is limited to it pain is absent. This symptom 
does not arise till spread occurs into the parametric tissue, to the 
vagina, or to the surrounding organs, especially bladder and rectum. 
The onset of pain in the absence of other obvious cause should be taken 
to indicate that the tumour has spread well beyond the limits of the uterus. 

Cancer of the cervix is only rarely seen in its earliest stage. The 
late onset of pain, which with so many women seems to be the only 
indication to seek medical advice, is an important reason for this tragic 
fact. Another factor is that the incidence being at its maximum at 
or just after the menopause, irregular bleeding is believed by the patient 
to be usual at that stage of life. 

The other symptoms depend on involvement of the adjacent 
organs. Cystitis is associated with pain and frequency of micturition. 
If fistulous formation with leakage of urine occurs, the resulting 
discomfort is aggravated by irritation of the vulva and thighs from the 
infected urine. Uraemia may develop from blocked ureters and this 
in a number of cases is the ultimate cause of death. 

Anaemia usually is in proportion to blood loss. Sometimes, however, 
it is much more marked and in these cases the blood changes are also 
those of sei)tic absorption. In the beginning, and in some cases 
throughout a considerable course of the disease, the loss of weight 
may not be appreciable, and a patient with an advanced cancer of 
the cervix may enjoy good general health for a surprisingly long time. 

Sooner or later, however, exhaustion and cachexia set in, and it is 
from this in the majority of cases that the patient eventually dies, if 
not previously carried away by an infection of the kidney substance 
or j)eritonitis due to involvement of that membrane by the tumour 
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and subsequent infection. The haemorrhage, persistent discharge and 
absorption from the septic surface all conspire in producing the fatal 
issue. 

Physical Signs. — As general signs, anmmia and emaciat/im may 
betray the existence of some deep-seated disease. 

The only conclusive sign of carcinoma is the evidence of the micro- 
scope, and this, the ultimate test, must be employed in every case. 
In early cases, on vaginal examination, nothing abnormal may be felt 
except a local induration or roughening, or a wart-like elevation on the 
surface of the vaginal portion of the cervix. The tissue is friable 
on the surface and crumbles if scraped with the finger-nail. In intra- 
cerviml carcinoma there may be no detectable enlargement or other 
change in the cervix even up to a late stage, but in some instances 
it appears bulky and barrel -shaped and wh en cxympressed blood may 
escape from the external os. 

Diagnosis.— Much has been written on the evidence of a pre- 
cancerous or extremely early phase of the disease. Painting the cervix 
with a watery solution of iodine (Schiller test) is recommended as a means 
of diagnosing cancer of the cervix in its early stages. The affected 
area remains white and does not take the dark colouring which the 
healthy cervical surface does. Other conditions such as syphilitic 
scars behave similarly, so that this test merely indicates suspicious 
areas to be investigated by microscopic examination. 

Colposcopy (Hinselmann), direct inspection of the cervix under 
magnification, is a parallel procedure and may identify areas requiring 
biopsy. These are small white spots (leucoplakia). 

Both procedures are useful, but will not bring cases, other than 
those encountered by accident, under treatment at an earlier stage unless 
routine examination of apparently healthy subjects is carried out. 

The bloods sedimentution rate has been investigated with a view to 
ascertaining if it has any value in the diagnosis of cancer of the cervix. 
At present it has not. nor is it an aid in j^rognosis. Similarly the 
blood picture is of no assistance. It is profoundly influenced by 
X-ray treatment. The most striking feature is a drop in the white 
cell count. 

The average practitioner does not see a great many cases of cervical 
cancer, but having seen a few his diagnosis c^an be made with confidence 
in most instances. As the disease is generally advanced when 
first seen not more than 5 per cent, of casps require biopsy for 
diagnosis, but histological confirmation should be obtained in all cases 
even if there appears to be no doubt of the diagnosis. 

The conditions which most closely simulate carcinoma of the cervix 
are erosion, tuberculosis, syphilitic gumma, and mucous and fibroid 
polypi of the cervix. 

In erosion there may be enlargement, chronic thickening and 
induration, and the surface may bleed readily to the touch although 
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not to the same extent as in an established cancer. There is no 
friability, and on examination through a speculum the characteristic 
signs of erosion are visible. Sometimes the diagnosis may be obscure, 
and moreover cancer may complicate erosion. In such a case a 
microscopic examination is necessary. 

In tvberculoais, and also in syphilitic gumma, the cervix may be the 
seat of a localised growth suspiciously like cancer — ^indurated, ulcerated 
and friable. Tuberculosis of the cervix (p. 878) is very rare and usually 
gross infection in other organs is obvious. In syphilitic gumma the 
history would furnish a clue to the possibility of this disease. Again 
microscopic examination is necessary. 

Mucous and fibroid polypi are smooth growths detached from 
the cervix except for their pedicles. 

Prognosis. — In the majority of cases cancer of cervix (untreated) is 
fatal within two years. Some elderly j)atients survive even to seven 
years or longer. It is unnecessary to stress the supreme importance 
of early diagnosis. It is no exaggeration to state that if the disease 
is diagnosed and treated (operation or radium) at a very early stage, 
a cure can be assured in the great majority of cases. With every 
week that passes the prognosis becomes more and more unfavourable 
(vide p. 974). 

Treatment.— Radium and X-rays. -Many gynaecologists have 
ceased to operate on cervical cancer because the results which can be 
obtained with radium and deep X-rays compare favourably with those 
claimed for operation. Radiation therapy possesses the advantage 
that it is much more available for routine use than operation, as the 
latter demands high surgical skill and experience. Even in the best 
hands there is a 4 to (1 per cent, operation mortality in very early cases 
and at least a 10 per cent, operation mortality in more advanced cases. 
Patients, further, can be expected to submit more willingly to treat- 
ment when this does not imply a severe oj^eration. Moreover, radium 
treatment is a method available for early and late cases alike. It is 
contraindicated in advanced ernes, in which the walls of the bladder or 
rectum are involved by the cxincer. In these the necrosis produced by 
radiation will cause a fistulous opening between the bladder or rectum 
and the vagina. Another contraindication is present when stenosis of 
a ureter already exists. 

There is not any question but that radium applied to a cancer 
of the cervix can, and in the vast majority of cases does, destroy the 
tumour. The local effect of the application of radium is nothing short 
of marvellous. The conversion of an irregular sloughing mass into a 
smooth vaginal cervix of normal contour within a few weeks is most 
impressive. In cases in which the cervical canal cannot be identified, 
if a “ cleansing dose of radium is applied to the tumour in the vagina, 
almost invariably in two to three weeks the canal can be found. 

When a cancer commences in the vicinity of the external os in one 
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lip or side of the cervix, the os is eccentric in the mass presenting in 
the vagina. It is important that this should be borne in mind when 
difficulty arises in finding the cervical canal, an essential preliminary 
to treatment by radium, as part of the radium must be placed in the 
uterine cavity. 

Radium and operative treatment have this in common — ^the 
difficulty in reaching the distant extensions of the growth in the 
cellular tissue, lymphatic vessels and glands. With radium these 
outlying malignant nests do not rece ve an exposure of the same 
intensity as the proximate tumour, just as by operation they may 
escape removal. Strenuous efforts are at present being made to equalise 
the dosage over all areas possibly invaded, and this is being tried out 
in various ways. Deep X-rays and the radium bomb are being employed 
to destroy extensions of the tumour to outlying parts by exposures 
through multiple ports of entry concentrated on likely parts. The 
difficulty is that of avoiding destruction of the intervening normal 
tissues so much nearer to the source of irradiation. The effect of 
radiation diminishes very rapidly as distance is increased. 

Other methods include the insertion of needles through the vagina 
into the periphery of the growth ; laparotomy and implanting of 
radium-containing tubes directly through the peritoneal cavity into 
retroperitoneal sites ; marsupialisation of the pelvis to allow' of free 
intrapelvic radium application ; injection of silver emulsion in oil 
with radium emanation into parametrium and utero-sacral ligaments ; 
insertion of radium through lateral perineal incisions (for more 
efficient distribution to the parametrium) ; and insertion of radium into 
the paracervical tissue after a circular incision of the vaginal attach- 
ment to the cervix, as at the commencement of a vaginal hysterectomy. 
While all these procedures carry the effects beyond the primary site 
of the tumour, nevertheless their effects are limited. Deep X-ray 
therapy or the radium bomb, when the technique is perfected, possibly 
hold out most hope of destroying the distant ramifications of a 
cancerous grow th and of thus improving results. 

Radium and X-rays act by destroying the cancer cells. Irradiation 
has little effect on the stroma. The cancer cells, in cases favourably 
influenced, undergo autolysis and resorption. Later there is cicatrisa- 
tion of the stroma. It is thought also that the surrounding normal 
cells, included in the stroma, may be stimulated to destroy the 
tumour cells. To achieve those effects at thejr maximum implies 
correct dosage. Considerable divergence of opinion exists regarding 
dosage, method of application, distribution, etc. Views cannot be 
formulated until results have been observed over a five years’ period. 
Accurate records are therefore of the first importance. 

Complications resulting from the local application of radium are : 
occlusion of the cervical canal or upper vagina with development of 
pyometra ; proctitis, which is more immediate, and scar retraction 
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of cellular tissue constricting the rectum, which is more remote ; iistulse 
opening into the vagina (vesical or rectal) ; and intoxication from rapid 
absorption from destruction of a massive growth. 

Sepsis, extension from the tumour already infected, sometimes 
occurs. Peritonitis or pyaemia may result. Theoretically the previous 
preparation and administration of a vaccine would reduce the risk 
of danger from septic absorption from a tumour breaking down as a 
result of irradiation. The difficulty, however, is the isolation (from a 
sloughing mass in a septic cavity) of the organism likely to become 
dangerous. 

Haemorrhage of serious nature does occur, but is comparatively 
rare. 

Blood transfusion is most valuable in cases in which haemorrhage 
results after radium application, but it need not be employed in the 
most advanced stages of this^ disease. If a patient is in the last stages 
of a disease which usually is associated with great pain, and if she is 
obviously dying, narcosis is preferable to transfusion of blood. Blood 
transfusion may also be valuable before or after operation or even 
in raising the resistance of the patient before radium treatment or 
during deep X-ray therapy. 

Cases have been treated with radium during pregyiayicy with 
apparently no ill effects to the child, but there is always the risk of 
such an eventuality. It is better to remove the child by abdominal 
hysterotomy and treat the cancerous condition by radium or by an 
immediate Wertheim’s hysterectomy (p. 1117). 

Details of Methods of Radium Application. — Radium is employed 
in the form of radium sulphate which is enclosed in small platinum 
tubes. Platinum is used as the standard for screening as it is the 
most efficient in eliminating the harmful, non-selective rays. 0'6 mm. 
platinum absorbs 99*9 per cent, of the harmful rays. Alternatively, 
equivalent thicknesses of other metals may be employed. 

The technique of the two well-known centres, Paris and Stockholm, 
is as follows : — 

Paris Method . — This method is carried out by one application, and 
six tubes of radium are usually employed. 

Having dilated the cervical canal, a rubber tube (wall 1*5 mm. 
thick) containing three tubes of radium in tandem is passed into the 
uterine cavity. The innermost or fundal tube contains 6*66 mg. and 
the other two each contain 13-33 rag. As it is important that the 
entire length of the uterine cavity be irradiated, an additional tube 
may be required if the cavity is unduly long. In the vagina one tube 
(13-33 mg.) is placed in either lateral fornix and maintained in position 
by means of an applicator called a “ colpostat,” which is devised to 
hold the tubes in the sagittal plane. A third vaginal tube (containing 
6-66 mg.) is placed in contact with the vaginal cervix. 

The average dose given is about 8000 mg. hours. Radium treat- 
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merit is followed by the application of distance therapy, which may be 
given either by means of X-rays or a radium bomb. Depending on the 
extent of this, the dosage of radium employed locally may be reduced. 

Stockholm Method . — This method is carried out by several short 
applications of a large quantity of radium. The second apphcation 
is given one week after the first, and the third two weeks after the 
second. The screening always corresponds to 3 mm. lead or 1*5 mm. 
platinum. Special apphcators are employed. 

The uterine dose is given by means of a cylindrical applicator 
containing two, three or four tubes (about 40 mg.) in line according 
to the length of the uterine cavity. 

For vaginal application various shapes of metal boxes are used 
and celluloid “ sledges ” are employed to maintain the applicators in 
position. 

The total average uterine dose should not exceed 2600 mg. hours. 

„ „ vaginal „ „ 4500 

The total average dose is therefore about 7000 mg. hours. 

Recently the standard method is occasionally modified. Two 
applications of radium have been recommended and a slightly smaller 
total dose given, followed by three exposures of deep X-ray. 
Variations from these standard techniques are many. 

The Stockholm method of treatment is better tolerated by patients. 
The Paris method is much more convenient when dealing with numbers 
as in hospital practice. Witli the former, unless the follow-up system 
is efficient, patients are liable to go without completion of treatment. 
With the latter, if there is a limited supply of radium, there is less 
wastage as there is no difficulty in arranging that it be in full use all 
the time. 

Surgical. - Radical removal of the uterus and the tubes and ovaries, 
with a dissecting extirpation of the surrounding tissue and a ‘‘ cuff ” 
of vagina, provides a chance of recovery, which may be assessed 
roughly at anything between 20 to 40 per cent, if the easels are reasonably 
early ones. The operation carried out by the abdominal route is the 
complete operation associated with the name of Wertheim (see p. 1117). 
Extended operation by the vaginal route, associated with the name of 
Schauta, has never been popular in this country. Good results have 
been published by those who have perfected this technique. 

By some gynjecologists radium treatment, given before the complete 
hysterectomy operation, is claimed to clean up the growth and to 
cause shrinkage so that the operation becomes easier ; but others 
object to the pre-ojDerative use of radium because it tends to produce 
a fibrosis of the cellular tissue surrounding the cervix and thus to 
increase the difficulties of dissection. 

Indications of Operability . — The degree of mobility of the uterus is 
the test applied to decide whether the condition is operable. If the 
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uterus is freely movable — indicating that the disease has not spread 
beyond the cervix to the vagina and the parametric tissue — the case 
may be dealt with by oi)eration. If partly fixed by some vaginal 
extension and some infiltration of the connective tissue it may still be 
removed by dissection. If quite fixed by massive infiltration of the 
vagina, parametric tissue and, more especially, if the bladder and 
rectum are invaded, the case is inoperable. 

It should be remembered that fixation of the womb may be due to 
the inflammatory exudate which is laid down in front of the cancerous 
growth, and a case whicli at first sight seems inoperable may be operable. 
A decision regarding this may present the greatest difficulty and may 
be determined with c‘ertainty only after laparotomy, a procedure 
quite justifiable to settle such an important matter. 

The treatment to be followed where carcinoma of cervix and 
I)regnancy coexist has been considered in the Obstetrical Section 
(p. 295). Here we would remark that the Wertheim operation is 
easier during pregnancy on account of the loose arrangement of 
the cellular tissue, but there is greater vascularity and haemostasis is 
more difficult. 

S;^Tni)athectomy should be reserved for severe j)ain in inoperable 
cases. Resection of the presacral nerves gives good results but should 
not be employed if there is marked cachexia. Narcosis from morphia 
or other dnigs is obviously preferable if death is imminent. 

Results of Treatment. — To summarise results of the methods of 
treatment is difficult as so many factors are not common to the 
different methods. For instance, radium treatment can be carried 
out in the vast majority of cases encountered, wdiereas operation is 
impracticable in a high percentage. 

Again, it is not on the best results recorded for any particular 
method that we should argue. By radium treatment in early (stage 1) 
cases as high a cure rate (five years) as SO-O per cent, is on record.^ 
This represents only 5 per cent. — i.e. 15 out of a total of 2HS cases 
treated. It is obviously unsafe to form conclusions from such 
a small number. C^ures by radium treatment when all stages of the 
disease are included is estimated from the world’s literature to be 
about 20 j)er cent. These results include those of highly specialised 
centres having a generous supply of radium and the best facilities for 
radium treatment. If these alone were (Considered the five-year cure 
rate is found to vary in the different centres ; 23 per cent, up to 34 
per cent, being recorded. 

Results from operative treatment come mostly from centres where 
the surgeons are specially skilled in dealing with this disease. World- 
wide results of a similar standard could not be expected. Bonney, for 
instance, gives a five-year cure rate of 39 per cent, of operable cases. 
Oi)erability rate being 03 per cent., the absolute cure rate is 24*0 per 
^ Radium Institute, London {Brit, Med. Journ.y 2nd April 19117). 
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cent. Dougal and Shaw give a similar figure of 38-3 per cent., but the 
operability rate is not noted. 

In the larger centres where reasonable facilities and supplies 
of radium in adequate dosage are available, the results in. the total 
cases treated are at least as good as after surgical measures, and so 
the choice of treatment at present leans towards the employment of 
radium. 

As, both by surgical means and by radium, cures can be achieved 
if the case is obtained in the earliest stages of the disease, it is clear 
that early recognition of the condition and arrangement for treatment 
is as important, if not more imj)orUint, as the method of treatment. 

Deep X-ray therapy alone, without intracavitary radium or 
operation, has recently been claimed to give good results. While it 
is a method which, with possibilities of improvement in apparatus 
and technique, holds out great prospects of better results, the 
dependable records at present available do not indicate its superiority 
over either radium therapy or operation. It is, however, at present a 
useful adjunct to these methods. 


(/arcinoma of Body 

Carcinoma of the body of the uterus is much less frequent than 
cancer of the cervix, the relative frequency of the two sites being in 
the proportion of one to four or five. 

iEtiology. — Child-bearing does not appear to have the pronounced 
influence it has in cancer of the cervix. In at least one out of 
four cases the patient is nulliparous. The age incidence is higher 
and more defined than in cancer of the cervix. Body cancer 
occurs mainly in women over fifty, and even at these ages is less 
common than the cervical growth. It is rarely encountered before 
the menopause. 

The following is an analysis of the 208 cases treated in the Royal 
Samaritan Hospital, Glasgow (1928-37), referred to on page 959. The 
average age was fifty-six years. Sixteen per cent, were unmarried 
and 25 per cent, nulliparous. The parous subjects had on an 
average 4*8 pregnancies with viable children and 0-75 abortion. The 
average interval between the last pregnancy and discovery of the tumour 
was twenty -one years. 

Pathology. — The cancer arises from the epithelium lining the glands 
or covering the surface of the corporeal mucous membrane. (1) The 
type, therefore, is adeno-carcinoma, in which the malignant cells 
are arranged to form gland spaces (Pig. 383). The adenomatous 
appearance may persist throughout, and the malignant nature of the 
growth may only be confirmed by finding that extensions are invading 
the muscular wall of the uterus to an abnormal depth. 



976 


OBSTETRICS AND GYNmX)LOGY 


When the adenomatous arrangement is general the term “ malignant 
adenoma ” has been applied. In most cases the malignancy is 
abundantly apparent, for the cells proliferate so rapidly that they 
extend outwards as solid masses into the surrounding stroma or they 
fill up the gland spaces, which then become changed into solid blocks 
of cells. Where solid masses are thus produced the microscopic appear- 
ance may simulate that of a squamous-cell cancer. In many cases 
both the solid and the acinous arrangements are present in the same 
specimen. Fig. 383 shows how the solid masses are derived from the 
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same elements as go to form the adenomatous proliferation. Breaking 
down of the cells in the centre of. the solid masses may produce an 
alveolar appearance. (2) A squamous epithelioma may occur in the 
corpus uteri. It is usually derived from an upward spread of a cervical 
cancer. It may, however, commence primarily in the body of the 
uterus, being preceded by a metaplasia of columnar to squamous 
epithelium. It has been suggested that excess of folliculin stimulates 
formation of squamous epithelium in the corpus uteri as this meta- 
plasia is found in sections of the mucosa in hyperplastic conditions of 
the endometrium and myometrium. It is believed that it is from 
such transformed areas of epithelium that a squamous cancer may 
subsequently develop. 
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In the early stages there is a localised overgrowth of mucosa, which 
bulges into the uterine cavity (Fig. 384). At the same time, on 
its deeper aspect, the growth infiltrates and destroys the muscle. 
Spreading laterally the disease invades adjacent mucosa until the 
whole inner surface of the uterus is occupied by a soft, thick, 
pulpy lining. Tn some cases there are polypoidal or villous tufts 
projecting into and distending the uterine cavity. This, together 
with the progressive infiltration of the muscular wall, leads to an 
expansion of the uterus. In most cases the increase in size of the 
uterus is appreciable, and it may be considerable. Frequently, how- 
ever, especially where a cancer develops in the atrophied uterus of 
an elderly virgin, the uterus may be 
quite small, although the disease has 
reached an advanced stage. 

This uterus (Fig. 384) was removed 
from a patient fifty -nine years of age. 

8he had been married thirty -six years, 
and had three pregnancies. The 
menopause occurred at forty years 
of age. She complained of irregular 
luemorrhagic vaginal discharge for 
five years. 

(Jurettage was i)erf()rmed and the 
curettings confirmed the diagnosis of 
cancer of the body of the uterus. 

Hysterectomy was carried out. The 
growth originates from the anterior 
wall which it has penetrated to some 
extent. (Represented diagrammatic- 
ally in Fig. 379, 4.) 

Lymphatic mvolvement is not, in 
most cases, an early or prominent 
feature. If the cancer grows low 
in the uterus the same glands are involved as in carcinoma cervicis — 
namely, the iliac and hypogastric. If high in the uterus the lumbar 
glands and, sometimes, the inguinal glands may be enlarged ; the 
latter are involved via the lymphatics in the round ligament. 

In later stages the disease spreads beyond the confines of the uterus 
into the parametric tissue and may invade bladder and rectum. The 
womb finally becomes fixed in the pelvis in a cancerous mass. There- 
after the disease may spread widely, involving tubes, ovaries, peri- 
toneum and intestines, and produce an irregular tumour in the lower 
abdomen extending as high as the umbilicus. Tn such instances ascites 
is common. 

Infection as a rule is a later phenomenon than in cervical cancer. 
The result is that septic discharge is not so early and the haemorrhage 
62 ' 
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not 80 gi-eat in amount. When sepsis occurs the progress of the 
disease is hastened, and the case is then apt to be complicated by 
salpingo-o6phoriti8, cystitis, pyelo-nephritis and even by peritonitis. 

Metastatic deposits may occur in the vagina, vulva, liver, lungs, 
bone and other tissues. 

Symptomatology. — The three cardinal symptoms are the same as 
for carcinoma cervicis, though their order of development is somewhat 
diiferent. They are: (1) Haemorrhage, (2) Pain, (3) Foetid Discharge, 
and appear in that order. 

Hmmorrhage, — While this is usually the first symptom it is not 
necessarily an early stage in the life of the tumour. It may commence 
with a small amount of bleeding gradually increasing in degree, or 
there may be, to begin with, a sudden gush of blood followed by 
intermittent haemorrhages. Bleeding may commence some months 
or years after the menopause. Corporeal cancer constitutes the cause 
in from 6 to 10 per cent, of all cases of postmenopausal bleeding. We 
have seen that in carcinoma of the cervix haemorrhage following coitus 
is a frequent and significant symptom. In carcinoma of the body 
ha3morrhage may occur with excessive straining at stool due to com- 
pression of the uterus. Such haemorrhage has to be distinguished from 
haemorrhage from the bowel (haemorrhoids) ; that is done by instructing 
the patient to place a small plug of gauze in the vagina before going 
to stool and afterwards to remove and inspect it. 

Pain may be earlier than in cervical cancer, and it is probably 
dependent upon painful uterine spasm. Pain in the later stages is due 
to involvement of the parametric tissue, tubes, ovaries, and more 
j)articularly the peritoneum. 

Foetid Discharge may be late in developing. Eventually it is a 
source of great distress and, moreover, the constant loss of fluid by 
the vagina, added to the absorption of septic products, causes increasing 
anamiia and exhaustion. 

Other symptoms depend on the occurrence of salpingo-oophoritis, 
cystitis, pyelo-nephritis, peritonitis, or metastatic growths. 

As already mentioned, corporeal cancer occurring as it does in the 
atrophied post-menopausal uterus, especially when the subject is a 
virgin, may be associated with a very small shrivelled uterus. In such 
a case an exact diagnosis is possible only by diagnostic curettage. 

Usually, however, a large uterine body is felt. If there is con- 
siderable bulk of tumour or a pyometra, it feels softer and more globular. 
Later, bimanual examination reveals the uterus fixed by adhesions 
and surrounded by firm tumour tissue. 

Anaemia, emaciation and cachexia may be prominent. On the 
other hand, the patient may for a long time apparently enjoy good 
health. 

Differential Diagnosis. — The same questions arise here as in 
carcinoma cervicis. The age of maximum incidence in carcinoma 
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(•orporis is higher. It is very rare before the average age of the 
menopause, and this consideration generally rules out conditions 
(haemorrhagic discharge) resulting from pregnancy, such as may be 
due to abortion or retained placental fragments. 

Fibromyoma is recognised by the duration of the bleeding being 
too great to be due to malignancy, and by the discovery on examina- 
tion of the solid tumour or tumours of the uterus. In fibromyomata 
haemorrhage rarely starts after the menopause. In degenerating 
submucous fibroids, however, the symptoms and signs may exactly 
simulate carcinoma corporis, and an exploration of the uterine cavity 
is necessary to clear up the diagnosis. Corporeal cancer may be 
associated with fibromyoma. In the 208 cases cited on page 975 there 
were eighteen (8-7 per cent.) examples. On physical examination 
fibroids are, as a rule, easily diagnosed and are liable to be accepted 
as the cause of irregular bleeding. In a patient who is beyond 
the menopause, and especially if haemorrhage first commenced 
after several years interval, tlie possibility (indeed probability) of 
cancer of the body of the uterus should be borne in mind and total 
hysterectomy should be performed. 

Mucous polypus of the body of the uterus in patients beyond the 
menopause should be regarded with suspicion. Not only should such 
polypi be examined histologically, but curettings from the uterine 
cavity also should be examined. Occasionally the polypus has a 
simple structure, while evidence of malignancy may be found in its 
base or in the adjoining endometrium {vide p. 929). 

Senile endometritis has to be differentiated. The age incidence 
and the general clinicial features in the two conditions being similar, 
the microsco])ic examination of material scraped from the uterus alone 
can settle the matter. In both conditions the uterus may be enlarged 
or it may be atrophic. 

Carcinoma cervicis is recjognised by a growth on the vaginal portion 
of the cervix. A cancer concealed in the cervical canal can usually be 
recognised only after dilatation of the cervix and exploration of the 
body cavity and cervical canal. Cervical cancer is the commonest 
single cause of postmenopausal bleeding (at least 26 per cent, of the 
total, vide Table, ]>. 786). 

Other causes of postmenopausal bleediijg are ; fibroids, senile 
endometritis, genital prolapse, cervical polypus, urethral caruncle, 
ovarian tumours and those conditions in whicl^ there is no uterine 
pathology oi' nothing more than some thickening of the endometrium 
with hyperplasia of the glands. This latter class is due to ovarian 
ilyscTasia (p. 786). 

Treatment. — While there is still difference of opinion regarding the 
relative merits of operation and radium therapy in operable cases of 
cancer of the cervix, it is generally conceded that in cancer of the body 
of the uterus, if operable, surgical treatment gives the better results. 
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The Stockholna school claims that radium treatment can compete with 
surgical treatment ; the Paris school does not make this claim. 

Treatment by X-rays alone is not favoured, as may be judged from 
the following extract from a report by the Medical Research Coxmcil : — 

‘‘ External radiation appeared much less effective in cancer of the 
endocervix and corpus uteri, and curettage specimens removed after 
a dose as high as could be tolerated showed actively growing carcinoma 
cells. Cancer in these situations requires the local high intensity of 
dosage given only by intracavitary radium.” ^ 

The Cancer Commission appointed in America, after thorough 
investigation and inquiry, recommended hysterectomy with pre- 
operative radiation in cancer limited to the uterus, and radiotherapy 
in cancer extending beyond the wall of the organ. 

He3rman’s results from radium treatment show a 42-2 per cent, 
five years’ cure. Treatment was mainly radiological, but combined 
with surgery in case of failure of the radiotherapy, the result being 
calculated on the total number examined. Radiological treatment 
alone (those operated on counting as died) gave a 33 per cent. cure. 

The question of operability is not always decided by the extent 
or spread of the growth. A propoition of patients are very advanced 
in years. At seventy years of age the risk of operation is great and the 
patient’s expectation of life in any case fairly short. A decision in 
favour of radium treatment W'ould be justified even if locally the 
condition was operable. Many of the very elderly have chronic chest 
trouble and many are extremely stout. The choice of treatment 
should be made after full consideration of the conditions existing ; 
and rememl)ering that it is the patient who is being treated, not 
the tumour. 

The operation consists of complete hysterectomy (but not Wertheim’s 
operation) with removal of tubes and ovaries, by the abdominal route. 
The abdominal is to be preferred to the vaginal route because it allows 
of better access and, therefore, of a freer and cleaner removal of the 
structures. Before the abdomen is oy>ened the vagina is cleansed 
and disinfected and the vaginal cervix is closed hy sutures to eliminate 
the risk of tumour and septic matter being expressed during the 
operation. 

Care also must be taken to ensure that the uterus is not punctured 
by a volsella or any other instrument. It is most important that spill 
into raw areas or peritoneal cavity be avoided. 

Palliative surgical measures have practically no place. Curettage 
other than for diagnosis is dangerous — e.g. an attempt to remove the 
tumour by the curette. There is grave risk of perforating the uterine 
wall. 

The technique of treatment by radium and X-rays is the same as 
in cases of cancer of the cervix. 

‘ Report by Medical RcHcarch Council {Hrit. Med. Journ.y 30th Oct. 1037). 
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In the advanced stages the picture is very similar to that of cervical 
cancer, and sedatives should he administered generously. 

SARCOMA OF UTERUS 

Sarcoma of the uterus is a rare tumour. As compared with cancer 
of the uterus it is very rare indeed. 

etiology. — This is unknown. (Jhild-bearing would appear to have 
a predisposing influence, as most of the patients are parous. Sarcoma 
of the uterus is much commoner in the body than in the cervix. In 



Fig. 1^85. — Spindic-celled Sarcoma of Uterus. 


this respect it differs from carcinoma, which is much more common 
in the cervix. 

Sarcoma may be spindle-celled (Fig. 385), round-celled, giant- 
celled or mixed-celled. In rare cases the tumour may be a malignant 
leiomyoma ; here the cell elements are formed of smooth muscle fibres 
(p. 944). Two other rare subtypes are perithelioma, in which the 
malignant change commences in the tunica externa of the smaller 
blood or lymph vessels, and ejidothelioma, which commences in the 
endothelium of the vessels. Perithelioma and endothelioma are 
relatively benign tumours (vide p. 944). 

Pathology. — Sarcoma usually originates in the centre of a fibroid 
tumour as a soft yellow or whitish nodule. This occurs in about 1 per 
cent, of cases. It is associated with rapid enlargement of the tumour 
(sometimes with accompanying tenderness), and this sign may arouse 
a suspicion of malignancy ; as a rule, however, sarcoma is only recog- 
nised during a routine examination of fibroid tumours after removal. 
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Submucous polypoidal fibroids occasionally recur after removal, 
though microscopic examination may show no evidence of malignancy. 
After several such removals, the tumour may finally show sarcomatous 
changes. Such recurring tumours have been designated reeurrmt 
fibroids. 

Sarcoma may originate in the connective tissue of the muscle layer 
of the wall or of the mucosa of cervix or body. Sarcoma of the endo- 
metrium is usually a round-celled tumour spreading diffusely over the 
inner surface of the uterus (Fig. 386). It may project in the form of 
polypoidal masses into the uterine cavity. In such cases inversion 



Fio. 386. — Sarcoma of Uterus — it has arisen from Kndometrjuin. 


of the uterus has sometimes occurred (vide x>. 8 (>4). Sarcoma of the 
muscular wall growing index)endently of a fibroid tumour is a diffuse 
growth ; the absence of capsule seryes to distinguish it from the ordinary 
fibroid. Sarcoma of the cervix often assumes the form of a grape-like 
cluster of growths projecting into the vagina (vide p. 983). 

Wherever they occur, sarcomata form soft masses of a yellow or 
yellowish-white colour. They are particularly liable to show multiple 
areas of haemorrhage on a cut surface, and as frequently hyaline or 
cystic degenerations. 

A tumour, if it spreads forward, may invade the bladder, whilst 
behind the rectum may be infiltrated. Secondary spread to the tubes, 
ovaries and peritoneum may occur. In such cases solid ovarian tumours 
develop and, as involvement of the peritoneum results, ascites is caused. 
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Distant metastases are common in sarcoma ; they are commoner than 
in cancer of the uterus. 

In rare cases sarcoma of the uterus is found in association with 
(carcinoma of the uterus. 

Symptomatology. — Sarcoma of the cervix uteri (sarcoma cervicis 
botryoides) may occur in diildren. It is associated with a haemorrhage 
from the vagina and pain which is usually an early symptom (p. 783). 

Otherwise the age incidence of uterine sarcoma is forty-five to sixty. 
In elderly women sarcoma is difficult to distinguish from carcinoma. 
The symptoms are identical — ^vaginal haemorrhage, discharge which 
becomes foul, and pain. The growth in sarcoma is usually more 
rapid, and the symptoms are correspondingly aggravated. 

Ascites, abdominal pain and tenderness appear when ovarian and 
peritoneal involvement has occurred. 

Sarcomatous dcgmeraiion in a fibroid causes^ as a rule, enlargement 
of the tumour, with pain, and, in some cases, increase in the haemorrhage. 

Involvement of the bladder wall will give symptoms of cystitis. 
Fistula formation is rare in sarcoma. 

As the result of the constant loss of blood and body fluids in the 
vaginal discharge, anaemia and gradually increasing exhaustion mark 
the later stages of the disease. In the end, in the majority of eases, 
death is duo to those causes. In some instances it has been due to 
ha‘morrbage. 

There may be no evidence of the condition, and the malignancy 
may be revealed only after the removal of a fibroid. In other cases 
the tumour may be palpably soft and tender to the touch before 
removal. Ovarian secondary growths may be palpable on abdominal 
examination, and abdominal swelling the result of ascites may be 
recognised. 

Bimanually the uterus may be felt to be enlarged or the seat of 
multiple growths. If the cervix is involved, the friable growth, which 
bleeds on being scraped with the finger, will closely simulate a cancer. 
In advanced cases the invasion of the surrounding structures produces 
a mass which envelops the uterus and which is adherent to the 
pelvic wall. 

The microscopic examination of material removed by the curette 
or the knife provides the only certain pre-operative diagnosis. 

DiFFERENTJAii DIAGNOSIS. — The chief conditions from which 
sarcoma uteri has to be distinguished are fibromyoma and cMrcinoiim, 
When there are fibromyomata in the uterus a sudden enlargement with 
tenderness and haemorrhage may denote malignancy. It may, however, 
only mean some sim])le degeneration. The question can therefore be 
settled only after removal. The physical signs and symptoms may 
closely simulate carcinoma. Early fixation is specially characteristic 
of sarcoma. 

Curettage differentiates it from other causes of haemorrhage, e,g. 
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metropathia haemorrhagica, chronic metritis, polypi, retained placental 
fragments and chorionepithelioma. 

Prognosis. — This is always grave. It is worst in a round-celled 
sarcoma of the endometrium, and best in sarcoma discovered in the 
centre of a fibroid, in perithelioma and in endothelioma. 

Treatment. — The uterus and the appendages are extirpated com- 
pletely by an abdominal operation. If this is not practicable (uterus 
fixed and metastases present) deep X-ray therapy should be carried 
out. Radium in the advanced cases may be utilised in conjunction 
with deep therapy, but the prognosis at this stage is bad. 

CHORIONEPITHELIOMA 

This rare malignant tumour of the uterus was the last to be 
identified. 

Etiology. — The tumour consists of tissue of a malignant nature 
derived from chorionic elements, hence, apart from exceptional cases 
(ectopic pregnancy), the utjsrtjs is its site of origin. A precedimj 
pregnancy is, therefore, the source of the condition. The pregnancy may 
have ended in abortion or full-time labour, a fragment (possibly minute) 
of placenta having been left behind. In many cases (60 per cent, or 
more), however, it follows a hydatidiform mole, a portion of which has 
remained behind after expulsion of the mass of degenerated chorion 
(p, 300). Some moles are essentially malignant from the beginning ; 
these differ from the simple mole in the excessive proliferation of 
trophoblast which they exhibit, and in the deeper erosion or even 
perforation of the uterine wall by the expanded villi. In such cases the 
fragment left behind is almost certainly destined to produce a chorion- 
epithelioma. In other cases, however, the mole is structurally benign, 
and the malignant change occurs subsequently in the retained portion- 
Thus, symptoms may arise soon after the termination of the pregnancy 
or may be delayed for months or even a year or two. 

Very rarely, the tumour may occur in the Fallopian tube, following 
a tubal pregnancy ; or theoretically in the ovary, following an ovarian 
pregnancy. 

Cases have been recorded whe^'e it has developed in the testicle, 
and in the mediastinum as a primary tumour. In these unusual 
sites it has a teratomatous origin. 

Pathology* — Naked-eye Appearances. — ^The tumour occurs in the 
form of solid nodules of a deep purple or red colour mottled with pale 
areas. This appearance is due to the fact that the tumour elements 
are imbedded in blood-clot or surrounded by large blood-sacs, in which 
there may be a certain degree of circulation going on. The tumour 
masses may be single or multiple, projecting on the inner surface of the 
uterus, or situated within the muscular wall of the uterus, which they 
have reached by erosion or by migration along the blood-vessels. They 
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may also by direct extension or migration appear on the peritoneal 
surface (Fig. 387). 

The malignant chorionic elements show the same tendency as the 
normal chorionic epithelium to extends into and along the blood channels. 
This fact explains the haemorrhage, which forms a characteristic 
naked-eye and histological feature of the tumour, it also explains the 
mode of spread, which may occur to long distances along the ovarian 
and uterine veins into the broad ligaments and connective tissue of the 



Kkj. 387. -(Jhorionepithelioma of Utorns. 


pelvis, and to the vagina, where secondary masses of tumour often are 
foimd. 

Metastatic deposits occur, likewise, as the result of embolic deporta- 
tion along the veins and occur especially in the lungs. These metastatic 
growths may give rise to very anomalous symptoms. 

It is possible that the tendency to luemorrhage, which is so character- 
istic of this type of tumour, may explain the very rare cases in which, 
the malignant masses becoming strangled by the bleeding which they 
provoke, spontaneous cure occurs. 

Microscopic Appearances. — ^The tumour reproduces the general 
features of the normal chorionic epithelium. The chorionic villus is 
covered by two layers : (1) an inner, consisting of one or more strata 
of polyhedral cells — Langhxins^ layer, and (2) an outer, consisting of 
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irregular masses of multinucleated protoplasm“52/'/i-C2//.w7/Z layer. In 
chorionepithelioma these two elements occur in excessive amount 
and in irregular masses surrounded by blood in varying amount 
(Fig. 388). 

Changes in Ovaries , — In chorionepithelioma, as in hydatidifonn 
degeneration of the chorion, the ovaries (p. 302) often exhibit an interest- 
ing and peculiar change. This consists in the development, usually on 



388. — Chorionepithelioiua. 


both sides, of a number of cysts lined by lutein tissue and filled by 
clear fluid. A cluster of such cysts may lead to marked enlargement 
of the ovaries (Fig. 389). These are referred to as compound tlieca- 
lutein cysts (p. 993). 

Symptomatology. — Persistent or repeated uterine h^morrhagk 
following abortion, full-time labour, or hydatidiform mole is the chief 
symptom. Tt may be most profuse. Such bleeding might, of course, 
be due merely to the retention of a fragment of mole or jflacenta with 
no malign properties. Following hydatid mole it is, however, to be 
regarded with grave suspicion. Brews ^ in his investigation found that 
chorionepithelioma followed the expulsion of a hydatidiform mole in 

* Proc. Roy. Soc, Med., 1935, vol. xxviii., p. 1213 (Obst. and Gyn. Section, p. 69). 
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8-3 per cent, of the 70 cases of moles investigated. Curettage usually 
cures the simple cases referred to above. It leaves a case of chorion- 
epithelioma generally worse or only temporarily benefited. 

Anaemia may be extreme as the result of the excessive blood loss. 
A characteristic lemon-yellow pallor is sometimes encountered, and is 
a valuable guide when it is difficult to estimate the amount of blood 
lost. Pain in the lower abdomen and small of the back may be present. 

Pttlmonary symptoms : Pain, blood-stained sputum and cough 



Piu. 389. — UteruB and Appendages from case of Chorionepithelioma. Note exten- 
sion of growth through uterine fundus. Both ovaries are the seat of luteal cysts. 


indicate an embolic deposit in the lungs, a common occurrence with 
this tumour. 

In rare cases spontaneous cure, with disappearance of all symptoms, 
may occur. 

Bimanually the uterus, if there is bulk of tumour present, will 
be felt to be enlarged. In early cases the uterus may not be obviously 
enlarged. In advanced cases solid processes of tumour can be felt 
extending from the uterus to the wall of the pelvis and vagina, and 
in the latter site they bleed freely on examination. 

Differential Diagnosis. — This at one time was difficult. The main 
difficulty arose in early cases, in which it was impossible, even after 
curettage, to tell whether the hamorrhage was due merely to retained 
products of pregnancy of a simple nature or 'to chorio7iepithelioma. 
Microscopic examination of debris curetted might reveal the nature of 
the condition. By this means also such conditions as subinvolutiony 
metropathia^ mucous polypi, fibromyoma, cancer and sarcoma might 
possibly be excluded. To-day, however, we have a very exact method 
of diagnosis in the Aschheim-Zondek and Friedman tests. In 
chorionepithelioma these are positive in dilution (p. 108). If there is 
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any reason to suspect the possibility of chorionepithelioma, one or other 
of these tests should be made. We stress the importance of having 
this test carried out. Sometimes the tumour is so embedded in the myo- 
metrium that the curette ynay Jail to deliver a pcyrtion of tissue from which 
the histologist could make the correct diagnosis. Furthermore, when this 
condition is suspected, as curettage is sometimes followed by such 
profuse haemorrhage, there is a good deal to be said for having such 
tests carried out rather than performing curettage for histologi(5al 
examination. 

Treatment. — If the case is operable, complete removal of uteru.s 
anui appendages should be carried out. To prevent the detachment 
of the tumour masses which grow along the venous channels, a risk 
which may occur during manijuilation, the ovarian and uterine vessels 
should be ligated as early as possible in the operation. Blood trans- 
fusion may be necessary before or during operation when, locally, the 
conditions arc favourable for operation but the patient’s general condi- 
tion is bad. This is more likely to be the case with chorionepithelioma 
than with the other forms of malignant disease of the uterus. 

In inoperable cases X-rays and radium may be employed. 
Sedatives for the pain are necessary. 

The presence of metastatic deposits in the lungs or elsewhere rendei’S 
the prognosis very grave. Nevertheless, if the pelvic disease can be 
removed this should be done, even under discouraging conditions, for 
it occasionally happens that the secondary deposits disappear after 
the removal of the parent growth. One x^ossiblc explanation of this 
has already been mentioned. 
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DISEASES OF THE OVARIES AND BROAD LIGAMENTS 

T hese may be considered under the following heads : — 

T. Abnormal sensitiveness and pain referred to the ovaries. 

11. Displacements of the ovaries. 

111. Inflammatory changes. 

IV. Morbid changes of the follicular system. 

V. Neoplasms of the ovary. 

VI. Broad ligament tumours. 

VIT. Endometrioma of the ovary. 

I. ABNORMAL SENSITIVENESS AND PAIN REFERRED 
TO THE OVARIES 

The term ' ovarian pain is often applied in a diagnostic sense to 
pains and ac^hes located in one or other iliac region, more commonly 
the left, but it is doubtful whether there is any actual justification for 
it excjept in a small minority of cases. The importance of this point 
lies in the fact that mistaken views as to the origin of the pain often 
lead to the sacrifice of harmless and even quite healthy ovaries. The 
ovary itself is insensitive to touch, but severe pressure causes a dull, 
sickening sensation just as in the testis, and increased tension within 
the ovary seems to cause aching pain. There is thus reason to believe 
that the pathological (conditions which cause pain through involvement 
of the ovary alone are few. 

In most cases of ovarian pathology the peritoneum, which does not 
cover the ovary but to which it is attached and with which it is in close 
contact, is also involved. This applies particularly to inflammatory 
conditions. Oophoritis in the active phase is invariably associated 
with local peritonitis and usually with salpingitis, and in the chronic 
phase usually with adhesions, and it is the involvement of the sensitive 
f)eritoneum that causes the pain. Post-inflammatory sclerosis of the 
ovary, with or without the formation of follicular-retention cysts, is 
often supposed to be a cause of pain, and many ovaries have been 
removed on such a supposition. But these conditions are so often 
found during operations upon patients who have had no pain at all, 
that the justification for fixing the blame upon the ovaries themselves 
is open to question. On the other hand, the occasional occurrence of 
pain at the presumed time of ovulation (“ Mittelschmerz ") in women 
with ovaries which are mobile but present thickening of the tunica 

1189 
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albuginea, suggests that the periodic congestive tension within the ovary 
may explain such pain, more especially in those cases in which the pain 
ceases abruptly, presumably when the tension is relieved by rupture of 
the follicle. It is generally said that the left ovary is more commonly 
the seat of pain than the right. The explanation offered is usually 
that, just as varicocele is commoner in association with the left testicle 
in the male, so there is a greater tendency to stasis and congestion in 
the pampiniform plexus in the left broad ligament in the female. The 
fact that the left ovarian vein joins the left renal vein at an angle and 
is said to be devoid of valves is adduced in explanation. The proximity 
of a frequently loaded pelvic colon with consequent pressure is at least 
as likely an explanation. 

How then can we explain the pain which is so commonly “ referred " 
to the ovaries in the absence of recognisable pathological conditions 
either of the ovaries themselves or of the adjacent tissues ? The 
answer would appear to be either that the pain is merely the bodily 
reflection of a subconscious mental conflict, or else that the patient's 
threshold to pain has been so lowered by ill-health and chronic worry' 
that functional changes in the ovary, which are normally painless, 
become associated with some degree of suffering. Marital unhappiness, 
abnormal sexual relations (e.gr. coitus interruptns)^ masturbation, the 
fear of pregnancy, the bother and anxiety associated with contra- 
ceptive devices, the unsatisfied longing for a child — these are only some 
of the many things that may induce an “ anxiety state ” in a woman's 
mind, and, at the same time, tend to direct its physical manifestation 
to her ovaries. It is probable that in many cases a contributory cause 
may be found in chronic pelvic congestion and poor general health due 
to such conditions as chronic constipation, anaemia, overwork either 
mental or physical, too much standing about, and addiction to alcohol 
or other drugs. 

It is important to keep these considerations in mind in the treat- 
ment of such functional ” ovarian pains. It should be regarded 
as an axiom that the removal of a sensitive ovary should rarely be 
considered in the absence of definite evidence of disease, for f)peration 
will not only mutilate the patient without permanently relieving her 
but will inevitably intensify the neurasthenic condition which is the 
real underlying cause of the symptoms. Treatment should rather be 
along medical and psychological lines, and directed in the first instance 
at any rate to the cure of the general nervous condition and of any 
of the contributory causes mentioned. 

Recently success in the treatment of ovarian dysmenorrhcea ” by 
the denervation of the ovaries has been claimed by O’Donel Brown, ^ 
following the work of L’Hermitte and Dupont. This is effected by 
division of both infundibulo-pelvic ligaments. This method must be 
regarded as still on trial. 

^ O’Donel Brown, Jonrv. Obat. and fJyn., Brit. Kmp., 1939, vol. xlvi.. 9. 
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TT. DISPLACEMENTS OF THE OVARY 

The Undescended Ovary is a rare condition, usually found in 
association with other evidence of imperfect development of the 
reproductive tract — double uterus, rudimentary horn, etc. It may be 
found at any level from the lower pole of the kidney downwards and, 
when in the pelvis, may be mistaken for a diseased tube owing to 
its elongated infantile shape. The condition of associated under- 
development of the uterus may lead to pain in connection with the 
menstrual functions, and sterility. 

Prolapse of the Ovary is often, but not always, associated with back- 
ward displacement of the uterus, in which case both ovaries are usually 
involved. Without uterine displacement, relaxation of the ovarian 
ligaments, the result of frequent pregnancies, and enlargement of the 
ovary leading to increased weight, may also produce prolapse. The 
f)rolapsed ovary or ovaries sink down into the pouch of Douglas and may 
eventually become more or less adherent in their abnormal position. 

The symptoms are sometimes severe, more or less constant pain in 
the back and the pelvic region, especially when standing or walking, on 
straining during defaecation and during sexual intercourse (dyspareunia). 
For reasons already explained the pain is probably not due wholly to the 
ovaries themselves but rather to the general pelvic congestion. More- 
over, patients in whom prolapse of the ovaries and backward displace- 
ment of the uterus are present are often in poor general health and more 
or less neurasthenic, and in them the threshold to pain is lowered. 

Diagnofiis . — On vaginal examination the prolapsed ovary lying low 
in the pouch of Douglas can be easily distinguished by its characteristic 
shape. It is usually tender when touched either j)er vaginiim or •per 
rectum. Pressure on the cervix by squeezing the ovary between the 
uterus and the rectum often provokes the characteristic pain. 

Treatment . — If the uterus is displaced, the treatment must first be 
directed to rectifying the displacement and retaining the uterus 
in its normal position either by appropriate pessary treatment or by 
operative means. The replacement of the retroverted uterus raises 
a prolapsed ovary out of the poucjh of Douglas. Palliative measures 
for the relief of pain, such as rest in bed, vaginal douching, and medi- 
cated vaginal tamponage, may' give temporary relief, but in most 
cases the ovaries, especially if fixed and enlarged, will require to be 
restored to their normal position by shortening the ovarian ligaments 
or by correction of the displacement of the uterus if present, before 
permanent relief can be afforded. 

Hernia o! the Ovary may be congenital or acquired, the latter being 
the more common. In congenital cases the supposed ovary lying in 
the canal of Niick has sometimes been found on examination to be a 
testis or an ovo-testis in a partial hermaphrodite. In acquired hernia 
the ovary, either alone or together with the Fallopian tube, intestines 
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or omentum, may be found in the sac of an inguinal, femoral, or 
obturator hernia. An ovarian hernia is generally a source of pain and 
discomfort to the patient, especially during menstruation. If it can- 
not be reduced and if it interferes with the patient’s ability to work, 
it should be treated by operative means which involve the removal 
of the ovary if there has been any strangulation ; but, short of that, 
merely the replacement of the ovary, etc., and the closing of the hernial 
opening. If there is any reason to believe that the herniated organ is 
an ovo-testis it is probably better to remove it. 

ITT. INFLAMMATORY CHANGES 

Infection may reach the ovary by one or more of several routes. 
Infection ascending from the reproductive tract may reach it (a) by 
direct spread from the mouth of the uterine tube, or (6) by lymphatic 
spread from the placental site or a torn cervix, etc. Gonorrhoea 
probably most often spreads by the former route, puerperal infection 
by the latter or by both, (c) Infection may spread downwards from the 
abdomen, as, for example, in the case of appendicitis either acute or 
chronic affecting particularly the right ovary, and in abdominal tuber- 
culosis. (d) Blood-borne infection explains oophoritis arising in the 
course of acute general infections such as scarlet fever, typhoid, etc., 
or as a sequel to mumps, septic teeth and tonsils. Infections passing 
by routes (a) and (c) tend to affect mainly the surface of the ovary and 
produce peri-odphorif is. Lymphatic and blood-borne infections involve 
the whole substance of the organ and produce interstitial odphoritis. 

In practically all cases the uterine tube and the adjacent pelvic 
peritoneum are also involved. Clinically the condition is one of pelvic 
j)eritonitis and salpingo -oophoritis (see p. 1032), and it is only in regard 
to the pathological changes and sequels that inflammation of the 
ovary can be considered as a separate entity. 

Pbei-oophoritis. — In the acute phase the ovary is swollen and 
covered with a sticky exudate which gums it to neighbouring structures 
such as the tube, broad ligament, and the bottom of the pouch of 
Douglas. Abscesses may occur by the infection penetrating into a 
corpus luteum or a superflcial fojlicle. In the chronic phase the 
adhesions are dense and may completely conceal the organ. The 
tunica albuginea immediately below the surface epithelium tends to 
become sclerosed and as a late result atretic follicles are produced by 
failure to rupture through the toughened capsule. This is a common 
origin of the sclero-cystic ovary. 

Interstitial Oophoritis. — In the acute form abscesses are com- 
mon, either in the stroma, the follicles or corpora lutea. Tubo-ovarian 
abscess may also occur if an abscess becomes continuous with the cavity 
of a pyosalpinx. Luteal abscesses are the most common and may 
persist for long in a chronic condition without any associated pyrexia. 
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Chronic interstitial oOphoritis may be a sequal to an acute in- 
flammation, but in many cases the infection is chronic from the outset. 
It is characterised by an increase in fibrous tissue throughout the 
whole ovary, due to organisation of inflammatory exudates. The 
fibrous tissue subsequently contracts, leaving an enlarged, hard and 
very wrinkled ovary. Many of the unripe follicles are strangled out 
of existence, while others become atretic ; corpora albicantia are 
numerous. In extreme cases the ovary becomes practically a small 
mass of fibrous tissue. The condition is similar, except for its larger 
size, to that of the senile ovary. The term “ cirrliotic (wary is 
sometimes applied to it. Tuberculous Ovary ^ vide p. 880. 

IV. MORBID CHANGES OP THE FOLLICULAR SYSTEM 

Follicular Cysts. — Sclero-cystic Ovary. — Under this heading 
may be classed various changes which in effect are similar to the late 
results of chronic oOphoritis just described. A sclero-cystic condition 
of the (wary, for example, appears to result in some cases from pro- 
longed or frequently repeated circulatory changes, such as may be 
associated with unsatisfied sexual excitement, masturbation, coitus 
interru'ptus, or habitual contraceptive douching after coitus. Similar 
changes are frequently found in the ovaries in cases of uterine fibroids. 
Whatever be the precise nature of their origin, these changes cannot, 
in many cases, be attributed to previous inflammation. The common 
origin of a sclero-cystic ovary as the result of peri-o5phoritis has been 
explained above. 

Another common cause of a sclero-cystic type of ovary, or “ small 
(cystic ovary,” as it used to be called, is the spontaneous failure of 
some ripening (fraafian follicles to rupture, either as a result of death 
of the contained ovum or of failure of the gonadotropic hormonal 
stimulus to ovulation. As a consequence the atretic follicles may 
become converted into little retention cysts. When such a follicular 
retention cyst attains any size (e.g, that of a golf-baU) the term 
” hydrops folliculi ” is sometimes applied, and when, as rarely happens, 
several such cysts coexist, the condition has been called “ Rokitanski’s 
tumour.” A single follicular cyst must be distinguished from a simple 
serous cyst, which is a neoplasm. The former contains relics of the 
granulosa layer in its lining ; the latter is lined by a ciliated epithelium. 

Corpus Luteum Cysts. — If the ovum in ^a follicle dies early a 
follicular cyst may result, as stated above. If it dies at a later stage 
of maturation of the follicle the granulosa cells may undergo luteinisa- 
tion, and the cells of the theca interna develop into theca-lutein cells. 
The cyst so formed is lined by luteinised granulosa cells or by luteinised 
theca cells or by both, and is called a granulosa-lutein or a theca-lutein 
cyst, according to the predominant character of the lining. Ordinarily 
such cysts are small and unilocular, and they may be found along 

63 
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with follicular cysts in a sclero-cystic ovary. Occasionally they are 
compound multilocular cysts of some size, and the special interest 
of these latter is their association with hydatidiform mole and 
chorionepithelioma. They are now regarded as the result of the 
excess of the anterior-pituitary-like hormones or prolans present in 
these conditions. They undergo spontaneous retrogression when the 
mole is removed (p, 302). 

Small cysts may also form in corpora lutea which have developed 
normally after ovulation. These may be found in early pregnancy, 
but more often in abnormal pregnancies such as tubal pregnancy, 
missed abortion, or hydatidiform mole. 

H.®matomata may form either in a ripening follicle or in a 
corpus luteum as the result of inflammation f)r any form of congestion. 
W. Shaw ^ distinguishes between (a) theca-lutein tarry cysts which arise 
from bleeding into atretic .follicles ; (b) granulosa-lutein tarry cysts 
which arise from bleeding into a granulosa-lutein cyst ; and (c) corpus 
luteum tarry cysts due to hiemorrhage into a developed corpus luteum. 
The clinical interest of such hiematomata is twofold. In the first 
place, haemorrhage into a Graafian follicle or corpus luteum may 
occasionally be followed by rupture and profuse bleeding into the 
peritoneal cavity, producing a condition closely simulating a ruptured 
tubal pregnancy. In the second place, the tarry ” cysts, so-called 
from the appearance of the old altered blood in them, closely resemble 
endometriomatous cysts and may be confused with them unless careful 
microscopic examination is made (p. 1015). 

Clinical Features. — ^Follicular cysts are often seen at operation 
in patients who have had no symptoms referable to the ovary. On 
the other hand they may be associated with profuse functional bleeding 
— metropathia hmmorrhagica — both the ovarian and the endometrial 
changes being due to an underlying hormonal imbalance (p. 7S8). 

In sclero-cystic disease the patient usually complains of pre- 
menstrual pain referred to the ovarian region, and sometimes of pain 
at the time of supposed ovulation — i.e, about the middle of the 
intermenstrual interval. Dyspareunia is a common symptom. 
Menorrhagia may also occur, and is probably of functional origin 
unless the ovarian disease is associated with uterine fibroids. 

The cirrhotic type of ovary is associated with more severe pre 
menstrual i)ain, and with menorrhagia which is usually due to an 
associated fibrosis of the uterus resulting from the same inflammatory 
attack as produced the ovarian changes. Pain is also a prominent 
symptom in hsematoma of the ovary. 

Treatment.- General medical treatment is not helpful, but there is 
growing evidence that in cases associated with fu»ctional bleeding the 
latter symptom may be controlled, and follicular cysts caused to 
retrogress, under appropriate treatment by sex hormones. Curettage 
* W. )Shaw, Journ. Oh<st. and Gi/n., Brit. Emp., vol. xxxiv., No. *J. 
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(endometrial biopsy) is a necessary part of the diagnosis of such cases, 
and may occasionally in itself cure the condition (p. 790). 

Operative treatment of the ovaries usually means their removal. 
Where the pain is referred to one ovary and it is removed, the relief, 
if any, is usually shortlived, and a year or eighteen months afterwards 
the pain is as severe on the other side. Puncture of the cysts and 
excision of the cystic portions of sclero-cystic ovaries give merely 
temporary relief, and the same applies to the operation of decortication. 
in which a portion of the sclerosed capsule is removed to relieve the 
tension. The main virtue of such operations is that they conserve 
function for some time longer, even if they only postpone more radical 
procedures. 

The use of ovarian grafts to supply oestrogenic hormone in women 
whose ovaries have been removed has now given place to the oral 
administration of synthetic oestrogens. 

V. NEOPLASMS OF THE OVARY 

Accurate classification of neoplasms of the ovary is, in the present 
state of our knowledge , an impossible task, for uncertainty still attaches 
not only to the a tiology of many tumours but also to the origin of the 
normal tissues of the ovary. Much support has been accorded to the 
views of fioodall, who stresses the importance of the germinal epi- 
thelial (covering of the ovary and downgrowths therefrom in the 
production of tumour formation. The epithelium of the Graafian 
follicles in the ovarian cortex is likewise held to be derived from down- 
growths in early foetal life. 

In opposition to this view, Fischel, in 1930, stated his conviction 
that the germinal epithelium remains merely as a covering layer, 
and that both the connective tissue stroma of the ovary and the 
cells of the Graafian follicle are derived from the same source, namely, 
the mesenchymal tissue of the developing gonad. SchiUer of Vienna 
now accepts Fischel’s view, which, if true, would make the determination 
of certain tumours an easier problem. 

In the early weeks of development there are present in the gonad 
cords and tubules which run from cortex to hilum. If the gonad is 
to become male, the tubules form the seminiferous tubules, vasa recta 
and rete testis, the latter leading to the vasa efferentia and to the 
excretory duct, the vas deferens (Wolffian duct). If the gonad is 
to become female, the cells of the cords form tfie cells of the Graafian 
follicles, medullary rays and rete ovarii. If remnants of the two 
latter persist, there will be present in the mature organ embryonic 
(jells which may be the origin of tumour formation in later life. 

Neoplasms, therefore, may arise from embryonic persistent cells, 
from the germinal epithelial tissue and from the stromal tissue of the 
ovary. They do not arise from the mature Graafian follicle. 
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CLASSIFICATION OF OVARIAN TUMOURS 


A . — Tumours o! Intrinsic Origin (i.e. Primary) 

1. Epithelial Tumours 


(a) Benign : 

(1) Simple serous cystoma. 

(2) Pseudomucinous cyst- 

adenoma. 

(3) Papillomatous serous 

cyst-adenoma. 

(4) Surface papilloma. 


(b) Malignant : 

(1) Adeno-carcinoma (solid 
or cystic). 

(2) Pseudomucinoiis cyst- 
adenoma with car- 
cinomatous change. 

(3) Papillary adeno-carci- 

noma (malignant 
papillomatous cyst). 

(4) Dysgerminoma. 

2. Connective Tissue Tumours 
( a) Benign : (b) Malignant : 

(1) Fibroma. (1) Sarcoma. 

(2) Fibromyoma. (2) Endothelioma (peri- 

thelioma). 

3. Teratomata (Embryomata) 

(a'l Benign : (b) Malignant : 

(1) Dermoid cyst. (J) Malignant dermoid 

(2) Struma ovarii. cyst (squamous 

epithelioma). 

(2) Solid malignant tera- 
toma. 

4. Functioning Ovarian Tumours (Benign or Malignant) 

(1) Granulosa-cell tumour (feminising tumour). 

(2) Brenner tumour (feminising tumour). 

(3) AiThenoblastoma (masculinising tumour). 

Tumours ot Extrinsic Origin 


1. Invasion from Genital 
Tract : — 

(а) Carcinoma. 

(б) Sarcoma. 

(c) Chorionepithelioma. 


2. Metastatic Spreau : — 

Secondary to carcinoma of breast, 
stomach and colon, including 
Krukenberg tumour, generall;v 
secondaiy to gastric (carcinoma . 


Broad Ligament Tumours 

(1) Fimbrial cyst. 

(2) Cyst of parovarium or epoGphoron. 

(3) Cyst of paroOphoron. 

(4) Cyst of Kobelt tubules. 

(5) Cyst of hydatid of Morgagni. 
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Frequency of Types of Neoplasms. — Epithelial tumours are vastly 
more common than those of connective tissue origin, and of the 
former the multilocular pseudomucinous cyst-adenoma is much the 
commonest. The relative frequency of benign to malignant tumours 
is of great clinical importance, and it is necessary to emphasise how 
misleading is the view once held that malignant tumours are rather 
uncommon. It can be stated without hesitation that at least 25 per 
cent, of all ovarian neoplasms will prove to be malignant if histological 
examination be made of different areas in every instance. In women 
over forty years of age the percentage of malignant tumour is even higher. 

In a series of 794 cases studied in the Gynaecological Laboratory 
of Edinburgh University, the malignant cases formed 36*4 per cent, 
of the total. This figure is possibly unduly high to be a true repre- 
sentation of the frequency of malignancy in ovarian tumours as a whole. 


Total 

Number 

.* 794 Cases 


Benign 


505 (63*6 per cent.) 


Malignant . 


. 289 (36*4 „ ) 


Benign Tumours 


Malignant Tumours 


Pseudomucinous cyst-adenoma . 

222 

Adeno-carcinoma 

. 219 

Dermoid cysts 

88 

Papillary adeno-carcinoma 

48 

Simple serous cystoma 

78 

Krukenberg 

9 

Papillary serous cyst-adtmoina . 

59 

Sarcoma .... 

8 

Fibroma .... 

40 

Malignant dermoid c^yst . 

2 

Granulosa .... 

9 

Malignant teratomti . 

2 

Brenner .... 

7 

Dysgerminoma 

1 

Struma ovarii 

2 




505 289 

J^efore discussing the individual tumours it is advisable to draw 
attention to some general features of pathological importance. 

Ovarian tumours may be entirely cystic, entirely solid, or partially 
of both forms. They may be unilateral or bilateral, some varieties 
showing a preference in this regard. They may be obviously benign 
or obviously malignant, but in many the distinction is possible only by 
histological scrutiny. Most benign tumours are cystic and mobile ; 
malignant ones are mobile at the outset, but often become fixed. 
J^imary malignant tumours may be unilateral, but secondary growths 
are usually bilateral. With some neoplasms ascites is associated, but 
ascites does not necessarily denote malignancy. To emphasise this 
point the following table is presented : — 

Free fluid may be found with : 

Benign Tumours : 

(1) Fibroma. 

(2) Innocent papillomatous cyst. 

(3) Rupture of cyst. 

(4) Pseudomyxoma peritonei. 

(5) Torsion of cyst pedicle — ^here the fluid is slight in amount. 
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Malignant Tumours : 

(1) Malignant solid, smooth tumour, even though mobile. 

(2) Malignant papillomatous cyst. 

(3) Malignant tumour which has erupted through the capsule. 

(4) Nearly all secondary malignant tumours. 

Free fluid may be absent in malignant cases : 

(1) When a malignant cyst is mobile and with an unbroken surface. 

(2) When a malignant tumour (solid or cystic) is in the pelvis, 

either fixed or free. 

A.— TUMOURS OF INTRINSIC ORIGIN 

1. EPITHELIAL TUMOURS 

(a) Benigmn Epithelial Tumours 

Simple Serous Cystoma. — This cyst is usually unilocular and uni- 
lateral, and rarely grows to a large size. Jt has a smooth surface, a 
thin wall and is translucent in appearance ; its ( ontent is clear, straw- 



FiO. 890. — Simple Serous Cysts. Uiiilocular in type. 


coloured, serous fluid. The cyst has a wall of fibrous tissue lined by 
a single layer of cuboidal or columnar epithelium which may be ciliated 
in some parts. One or two small papillomata may be found internally ; 
such papillomata have a simple structure and are never malignant. 
If rupture of the cyst wall occurs no harm results in the peritoneal 
cavity from the escape of the fluid content. 

Pseudomucinous Cyst-adenoma. — This, the commonest of all ovarian 
tumours, is generally unilateral, and may grow to such a size that the 
whole abdominal cavity is filled. With very few exceptions the cyst 
is multilocular, a few large loculi being associated with many of 
smaller size. Occasionally the tumour consists of an enormous 
number of small loculi of almost equal size - the microoystiv tumour. 
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a type which, at operation, may suggest malignancy by its ciompactness 
of structure. 

The surface of the cyst is smooth and lobulated, its configuration 
and consistence depending upon the size and number of the loculi 
enclosed. It has a glistening appearance and pearly-blue colour, and 
is initially covered with germinal epithelium, but this covering is lost 
as the tumour enlarges. Peritoneum does not cover the tumour. Each 
loculus has a fibrous wall lined by tall columnar epithelial ciells, the small 
nuclei being basal in situation, and goblet cells are common. The 
cells secrete a jelly-like pseudomucin into the loculi of the cyst, which 
tends to become thinner in the largest loculi. On clinical examination 



Fifi. 391. — Multilociilar P.sfudoraucmous Cyst of Ovary. Tumour. 


part of the tumour may feel markedly cystic, while a semi-solid con- 
sistence may pertain in other areas. The distension of the large loculi 
leads to flattening of the lining epithelium and to thinning of the cyst 
wall ; in spite of this, however, rupture of the cyst is not a common 
occurren(*e. Small warty growths are sometimes found in these 
tumours ; they are seldom profuse and generally benign in nature. 

In its growth the tumour rises up out of the pelvis and draws its 
attachments out into a pedicle, which may be some inches in length. 
The pedicle consists of the ovarian ligament, the infundibulo-pelvic 
ligament, Fallopian tube and the upper part of the broad ligament. 
The main blood supply comes from the ovarian artery. 

The rate of growth varies greatly ; but whenever a cyst shows 
rapid enlargement, especially if it is known to have been almost 
stationary in size for a period of time, the possibility of malignancy 
should be remembered. Malignant areas may develop in these 
essentially benign tumours, and such areas often take on a semi- 


1000 


OBSTETRICS AND GYNiECOLOGY 


solid appearance. It has been stated that about 8 per cent* of these 
tumours show malignancy ; but over forty years of age the percentage 
is higher. 

Psevdomyxoifm Ovarii is a variety of pseudomucinous cyst in 
which the secretory activity of the cells is extremely great, and the 
wall of the cyst thin. The pseudomucinous content is even thicker 
than in the common type, and if rupture of the wall occurs the contents 
spread over the abdominal cavity and detached secreting cells become 
implanted in the peritoneum — ^a condition termed pseudomyxoma 



Fk!. H92. — Microscopic appearance of Pseudomucinous 
C'Vst-adenoma of Ovary. 


peritonei. The abdominal distension increases, the intestines become 
matted together and the patient steadily, but slowly, loses health and 
strength. In course of time malignant change may ensue ; but even 
in its absence the patient generally succumbs in a year or two, often 
after repeated opening of the abdomen to evacuate the jelly-like 
material. 

Papillomatous Serous Cyst-adenoma.— These cysts have three 
main characteristics — they show a profuse growth of papillomata ; 
they are commonly bilateral ; they have a tendency towards 
malignancy. Generally unilocular, the cyst is seldom large and often 
grows between the layers of the broad ligament. It is, therefore, 
frequently fixed in the pelvic cavity and devoid of a pedicle. The 
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fibrous wall is lined by columnar epithelium which secretes a thin 
serous fluid into the cavity and presents an abundant growth of papillo- 
matous structures. In many instances papillomata are found both 
internally and externally, but occasionally they are altogether on the 
outer surface. 

The papillomata may appear as flattened, warty growths in isolation 
or in masses of varying size, but they are also found as more delicate 
villous processes with the appearance of very active growth. Ihey 
may be so profuse that the cyst is packed with them, little serous 
fluid being present in the cavity. 



Kxaminatiou shows the papillomata to have a core of connective 
tissue covered by columnar epithelium, usually in single layer, on a 
basement membrane ; but even in innocent cysts the epithelium may 
show two or three layers of cells, uniform both in size and in their 
nuclei. This heaping-up of cells is more commonly seen in the feathery 
type which contains little stroma : the flatter, wartv^ type shows a less 
active epithelial layer covering an abundant stroma. 

(!ysts with external papilla3 are often associated with ascites and 
secondary nodules in the peritoneal cavity. Such a condition may be 
present even though the cjysts are benign, and removal of the primary 
cvsts may be followed by regression of the peritoneal nodules. 

Owing to the tendency towards malignancy in these tumours, it 
is essential that sections should be histologically examined from several 
areas, for it is often impossible to determine the true nature from naked- 
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eye inspection alone. A definite proportion show carcinomatous 
change in one or more areas, while the bulk of the tumour is 
benign. The prognosis following surgical removal is, on the whole, 
good if malignancy is limited to one or two areas inside the cyst 
cavity. 

Subface Papilloma. — ()(!casionally an ovary shows on its surface 
a small papillomatous growth, attached i)erhaps by a very short pedicle, 
and innocent in appearance. There are no adhesions and free fiuid 
is absent. The structure is that of a simple papilloma, and, as it is 
quite small, diagnosis j)rior to operation is impossible. 



Kig. .‘]94.- Papillomutous Cyst of Ovary. Photomicrograph. 

.Vote the simple appearance of the epithelium eoviTing the pa])il]omata, 
\^ith fi}>ro-ee]luIar st roma. 


(6) Malignant Epithelial Tumours 

These ma\' be priinary or secondary growths, the primary being 
much more commonly met with. * Primary tumours have their highest 
age incidence in the pt^riod forty-five to sixty years, but their occurrence 
in young women is by no means rare. The primary growths are often 
unilateral, but a bilateral condition is the rule in secondary growths. 
Some ovarian neoplasms which are originally benign develop malig- 
nancy at a later date. For this reason all tumours should be opened 
at once after removal so that inspection may be made for carcinomatous 
areas ; if such be found, immediate removal of the pelvic organs in toto 
will usually prove to be the safest procedure. Greyish, semi -solid 
areas are almost always malignant, and while benign tumours seldom 
show necrosis, malignant cases do so frequently. 


OVARIAN TUMOURS lOOa 

Primary Adeno-carcinoma. — These tumours may be solid, semi- 
solid or cystic. 

The solid growths are firm and pedunculated, with a smooth lobu- 
lated surface. On section the tumour has a fairly homogeneous 
appearance, often with necrotic areas and degenerative cystic spaces. 
The other ovary may be involved, though it is frequently of lesser 
size ; indeed, it may not appear at operation to be affected at all. 
Even with a mobile tumour ascites may be present. Later the growth 
erupts through the outer surface with resulting fixation and involve- 
ment of bowel and peritoneum. Metastases to other organs are 
common, especially to the pleura and liver. It should be pointed out 



Fkj. — Primary Malignant Solid Ovarian Tumour, Adono-carcinoma in Type*. 

Asiiites was present. Other ovary was benign and contained follicular cysts. 

Removed from girl, aged thirte(*n years. 

that rmlignant growths accompanied by ascites are often associated with 
fluid in the pleural cuvities. This should be remembered when surgical 
intervention is under consideration. iSpread by the lymphatics explains 
the involvement of liver, pleura and other organs in the body. The 
occuiTence of bilateral j)rimary growths without other involvement of 
the abdominal contents probably signifies an independent malignant 
development in each ovaiy. 

The cystic and semi-solid tumours are common. While the wall 
of the tumour remains intact there may be no clinical features pointing 
to the serious nature of the growth. Even tenderness on palpation 
may be absent. Once a break in the capsule occurs, spread rapidly 
ensues with the development of ascites. Pain and tenderness are 
then apparejut. These tumours frequently show necrotic areas, often 
bloodstained, and a marked degree of friability. 
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Histologically the tumours show typical adeno-carcinomatous 
tissue, little stroma intervening between the masses of malignant 
cells. Frequently a papillary carcinomatous picture is also presented. 



FicJ. — Malignant Tumour of Ovary. Semi-solid tumour. Adeno- 

carcinoma in the main mass. The strip of tissue witli definite loculi was of 
benign pseudomucinous typo. No adhesions and no ascites in this case. 
Outer surface of tumour was smooth and unbroken. 


Malignant Papillomatous Cysts. — Almost always bilateral, these 
tumours resemble the benign type in general appearance, but there 
is often a solidity about the luxuriant papillomatous projections 
that at once suggests carcinoma. Both external and internal papillo- 
mata may be present, and sometimes the appearance suggests a bursting 
open of the cystic growth. Secondary peritoneal nodules and ascites 
are the rule. Primary cysts are firmly fixed in the pelvis and lower 
abdomen. 

Histologically the warty growths show many layers of iixegular 
columnar cells with varying nuclei. Mitotic figures are numerous. 
The cells can be seen invading deeply the stroma of the papillae, which 
are much denser in structure than in the benign cases. There are, 
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however, some oysts of this type in which the diagnosis of malignancy 
is extremely difficult to determine, and much experience in ovarian 
pathology is required before a decision can be arrived at. 



Ku!. lun. ~Malij?nanfc J*apillomatouH Ovarian Tumour, which was associated 
with much ascites. 



Ki(!. - -Malignant Papillomatous Cyst of 0\arv.^ Thotomicrograph. 

Note the active, irn*gular appearance of the epithelium. 

Dysgerminoma. — ^This rare form of solid tumour is found mainly 
in adolescent girls and young women. It is not infrequently bilateral. 
When unilateral, the other ovary and uterus may be normal and 
function properly — pregnancy has been reported in association with 
the neoplasm — or tlie internal and external genitalia may show definite 
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hypoplasia. Although probably carcinomatous in nature, the tumour 
is in most cases clinically benign, and its removal may be followed by 
fall genital development. Hitherto hormonal activity has been denied 
to the tumour, but recent reports suggest that a masculinising effect 
may be produced in the adolescent. Interest attaches to the fact that 
when dysgerminoma of the gonad occurs in the male it is generally 
highly malignant and arises at a later period of life than in the female. 

The solid tumour has a greyish-white appearance ; histologically 
it is composed of masses of large epithelioid cells with large nuclei, 
between which lie large numbers of l 3 anphocyte 8 . Fibrous bands 
usually separate the cell masses. It is generally mobile and not 
accompanied by ascites. 

2. CONNECTIVE TISSUE TUMOURS 

In this group are placed fibromata and sarcomata, tumours much 
less frequent than those of epithelial origin. In our series fibromata 
accounted for about 8 per cent, of all the benign neoplasms, and sar- 
comata for less than 3 per cent, of the malignant cases (vide Table, 
p. 997). 

( a ) Benign Tumours 

Fibroma. — An encapsulated form occupying only part of the ovarian 
tissue is occasionally met with, but the commoner type is the diffuse 
fibroma displacing entirely all ovarian structure. It is a solid fibrous 



Fig. 399. — b’ibroma of Ovary, iiifiltratod with Blood, the Result nt 
Acute Torsion of Pedicle. 


growth, usually unilateral, and although it reaches a large size it 
tends to retain the general shape and lobulated surface of the ovary. 
The tumour is pedunculated and liable to torsion with resultant 
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extravasation of blood throughout its substance. Cavity formation, 
the result of degeneration, is common, and when marked the tumour 
may appear clinically cystic. Areas of hyaline change are very common. 
Of clinical imporUincc is the fact that about 20 per cent, of fibromata are 
associated with ascites ; this does not denote malignancy. There is 
no evidence of peritoneal reaction nor are adhesions usually present. 
Fluid in the pleural sacs is an occasional finding. 

Microscopically the tumour consists of dense fibrous tissue, dis- 
persed throughout which may be areas of large spindle cells with well- 
staining nuclei. The latter are especially evident in actively growing 
fibromata and may raise a suspicion of sarcomatous change, the dis- 
tinction between the two being a matter of some difficulty. The 
regularity of size, shape and staining of the nuclei, few mitotic figures 
and an absence of large multinucleated cells will denote an innocent 
growth. 

Small surface fibromata and fibromyomata are also occasionally 
found in the ovary. 


(6) Malignakt Tumours 

Sarcoma. — Of the malignant tumours in our series, sarcomata 
formed only about 3 per cent, of the total. They occur mainly about 
the time of puberty and after the menopause, and in the young patient 



Kj(j. 400. — Sarcoma of Ovary. Structure was homogeneous 
ami infiltrated in places with blood. The structure was quite 
different from that of fibroma (Fig. 1199). 


they gi*ow with great rapidity and are accompanied by ascites in more 
than half the cases. 

Like fibromata they often keep an ovoid shape with a lobulated 
surface and remain free of adhesions for a considerable time. Both 
ovaries are usually involved. Sarcomata are pale homogeneous gi’owths 
of soft solid consistence, hfemorrhagic areas and degenerative change 
being common. The tumour may be of the round, spindle-celled, or 
mixed types, showing the usual histological features. Reference has 
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been made to the importance of distinguishing the spindle-celled type 
from an actively growing fibroma. 

Spread in the abdomen and to other regions — e.g. lungs — occurs 
early w'ith the round-celled type, the form generally found in young 
girls and in which the prognosis is extremely grave. 

Endothelioma and Perithelioma are varieties of sarcoma, though 
the degree of malignancy is not as a rule so marked. The tumours 
arise from the endothelial lining of lymphatic channels and from the 
perivascular lymphatics. 

:i. TERATOMATA (EMBRYOMATA) 

(a) Benign 

Teratomata are found in the ovary in two forms. The common 
form is known as a dermoid cyst, which rarely becomes malignant ; 
the other is a semi-solid tumour which is essentially a malignant 
growth from the outset. 

The origin of teratomatous neoplasms is still unknown, and none 
of the various theories propounded yields a satisfactory explanation. 

Dermoid Cyst (tystic Teratoma).- This tumour may arise at any 

age — we have found one 
in a still-born foetus, 
(bmmonly unilateral, it 
forms a rounded pedun- 
('ulated (ysti(‘ growth, 
whitish in (colour and with 
a smooth surface. Of all 
the ovarian tumours it is 
perhaps the most liable 
to torsion of its pedicle, 
and it is prone to become 
adherent . A derm ( )id 
cyst may form one loculus 
of a multilooular pseudo- 
mucinous cyst of con- 
siderable size. It is a 
distension cyst, the in- 
(!i*ease in size being due to 
the retention of sebaceous secretion poured out from the glands of its 
wall. There is no progressive proliferation of epithelial tissue as in 
other types. The tumour is generally unilocular ; rarely does it show 
mbre than two or three loculi. 

The term “ dermoid ’’ is incorrect, for the cyst may contain struc- 
tures not only of ectodermal origin but of all three layers of the 
embryonic phase. 

The wall of the cyst is of fibrous tissue, and its (*avity is distended 



401. — Drrraoicl Cywt of Ovary; 
1. Teeth. 2. Hair. 3. Tedlcle. 
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with a greyish- white sebaceous matter in which hair is imbedded, 
either in scanty or in large quantity. Occasionally the sebaceous 



A 

T’lri. 402. — Section through Wall of Dermoid Cyst. The inner 
lining consisted of squamous epithelium. 

A. Sebaceous Glands. 



Fiq. 403. — Section through Wall of Dermoid Cyst showing 
Squamous Epithelioma. 


material is present in the form of scores of little waxy balls with hair 
in the centre. The contents are fluid at body temperature, but after 
removal they become pultaceous in consistence. 

64 
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Part of the cyst wall is lined by squamous epithelium, this area 
often being raised to form what has been termed the “ dermoid 
eminence.” To this will be attached any other tissue present in this 
cyst. Teeth and bone (demonstrable by X-ray photography) are the 
commonest structures to be seen, but thyroid, cartilage, intestine, etc., 
may also be found. The covering of the dermoid area has the structure 
of skin, and long hairs may be growing at this site. Sebaceous glands, 
hair follicles and sweat glands are to be seen on microscopic examination. 

Apart from the active area, the cyst wall has no epithelial lining ; 
granulation tissue lying on a fibrous tissue base is all that can be 
detected. 

Dermoid cysts increase in size slowly. Their liability to torsion 
has been mentioned, and they are liable also to infection and suppura- 
tion, especially when lying in the pelvis against the colon. If leakage 
of the contents occurs following rupture (as from trauma during par- 
turition) an irritative peritonitis is set up which may result in dense 
adhesions and severe abdominal disturbance. 

Struma Ovarii. — A small tumour, partly solid and partly cystic, 
in which the predominating tissue present is identical with thyroid 
gland, is referred to under this term. In some cases thyroid elements 
only are found. It can hardly be doubted that such tumours are in 
reality atypical teratomatous growths. 

( b ) Malignant Teratomata 

Malignant Dermoid Cyst. — In about 2 per cent, of dermoid cysts 
malignant change occurs in the epithelial tissue — the change being one 
of squamous ei)ithelioma. The condition is discovered, as a nile, at 
examination after operation, though secondaiy spread in the abdomen 
may be evident to the naked eye. 

Solid Malignant Teratoma. — This tumour, of semi-solid type witli 
a lobulated surfac^e, grows rapidly and is most often found in young 
women. Ascites is common, and adhesions are often formed. The 
growth shows solid areas and cystic spaces, and contains a variety 
of embryonic tissues mixed together in a hopelessly irregular fashion. 
The tumour has a very high degree of malignancy, but fortunately it 
is extremely rare. 

4. FUNCTIONING OVARIAN TUMOURS 

Into this category there falls a small group of tumours which 
secrete hormones that influence the genital system, and sometimes the 
general state, of the patient. They jiossibly arise from early embryonic 
tissues remaining in the ovary which have neither undergone complete 
regression nor have progressed to maturer structures. 

1. Qranulosa-celled Tumour (Feminising Tumour). — The tumour 
develops mainly about the menopausal period, though in children 
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it may occur and be a cause of precocious puberty. It is usually 
unilateral, pedunculated and of a fibrous consistence with a smooth 
surface. In the larger growths degenerative cystic cavities are formed, 
and in colour it may be brownish with scattered yellow patches. In 
contrast to the solid malignant growths, necrotic and friable areas are 
seldom seen — a point of importance to the surgeon at the time of 
operation. Ascites is uncommon. One form of the tumour is rather 
fleshy in appearance and may resemble sarcoma, though the latter has 
a more haemorrhagic homogeneous structure. Most granulosa-celled 
tumours are benign in character, though malignant forms, commonly 
bilateral, are also found. 

Microscopically, various pictures may be seen in different parts of 



Kig. 404. -Granuloatt-eolled Tumour of Ovar3^ Photomicrograph. 


the same tumour. The typical form shows islets of epithelioid cells 
imbedded in a fibrous stroma, the cells being aiTanged in a rosette 
pattern enclosing a small space containing an acid-staining fluid. 
Other areas show branching columns of uniform epithelioid cells which 
may suggest carcinoma, or even sarcoma. 

The hormonal effect of the tumour is to cause enlargement of the 
uterus and hyperplasia of the endometrium leading to the production 
of irregular uterine haemorrhage — an effect recognised especially in 
post-menopausal cases. For this reason the 'growth is regarded as a 
feminising tumour. 

2. Brenner Tumour (Oophoroma Folliculare), — Probably a variety 
of the granulosa-celled type, this solid growth is always of small size. 
It may be found in an ovary only slightly enlarged, in the wall of a 
pseudomucinous cyst or in the substance of a fibroma. Imbedded 
in a fibrous stroma lie clumps of large, pale epithelioid cells, in the 
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centre of which may be seen an ovum-like body, a fragment of tissue, 
the result of cell degeneration. 

Brenner’s tumour, seldom found before the menopause, may also 
cause bleeding from an enlarged uterus. It is always a benign growth. 

3. Arrhenoblastoma (Masculinising Tumour). — In young women 
may be found a rare type of neoplasm, semi -solid in structure and 
usually unilateral. It is generally benign in character, but malignant 
forms have been noted. 

Histologically, oval or polyhedral cells are arranged in cords with 
little intervening stroma. 

Its main interest lies in its hormonal influence on the patient. 



Fic. 405. — Brenner Tumour of Ovary. 


Abnormal growth of hair, shrinkage of the breasts, enlargement of the 
clitoris, amenorrhoea — aU these may be in evidence to denote the 
masculinising influence of the growth. After removal the symptoms 
disappear and the female attributes return, though the deeper pitch 
of voice, which may have developed, seldom alters appreciably. 

B.— TUMOURS OF EXTRINSIC ORIGIN 

These may occur either as the result of extension of malignant 
growths from the uterus, or of metastatic spread from other organs — 
e.g. breast, stomach, colon. In the former group it should be noted 
that extension of carcinoma from the uterine body is not uncommon ; 
from the cervix it is much rarer. Sarcoma and chorionepithehoma 
also occur by direct extension. 
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The metastatic group is of great importance, for clinically there may 
be little to suggest that the ovarian tumours are secondary and not 
primary. Even at operation, search for a possible primary growth in 
the abdomen may be negative, though such a focus may be present. 
Secondary ovarian growths are generally bilateral, one tumour being 
larger than the other. They grow so rapidly that they often dominate 
the clinical picture. Ascites is the rule rather than the exception, and 
the early formation of adhesions to bowel and omentum is common. 



Fkj, 400. — K niken berg Tumour of Ovary. Notetho large “aignet-ring” 

ccUh. 


The tumours are usually of semi-solid consistence, sometimes markedly 
friable and bleeding readity on handling. Cystic and necrotic areas 
are commonly found. These metastatic tumours arise in two ways : 
either by implantation of cells on the ovarian surface or by retrograde 
lymphatic spread, the ovary being involved through the hilum. In 
many cases the aortic and lumbar glands are also involved, as has been 
shown in cases of primary breast and stomach carcinoma. A feature 
of interest lies in the similarity of the ovarian growths on microscopical 
examination to that of the primary tumour. We have found bilateral 
ovarian growths showing the picture of breast carcinoma three years 
after the primary breast tumour had been removed. 

Krukenberg Tumour. — This is a special type of ovarian carcinoma 
generally secondary to gastric carcinoma. Almost always bilateral and 


1014 


OBSTETRICS AND GYNAECOLOGY 


accompanied by ascites, the growths are solid with a smooth, often 
lobulated, surface. They may remain free from adhesions even when 
of fair size. The tumours are greyish in colour and often show degener- 
ative cystic spaces. Histologically the significant feature is that of 
large mucinous epithelial cells with the nucleus pushed to one side, the 
so-called signet-ring cells. The ceUs are arranged diffusely and 
in adenomatous pattern, and they lie in a fibrocellular stroma which 
may resemble a sarcomatous structure very closely. Shaw states 
that Krukenberg tumours occur more frequently before than after the 
menopause, though the nine cases in our series all occurred after the 
menopause. 

Chorionepithelioma. — ^This tumour is described under Malignant 
Tumours of the Uterus (p. 984). It may be encountered as a metastasis 
from such a tumour. One or two cases have been reported in which 
the tumour was primary or followed an ovarian pregnancy. 

VI. BROAD LIGAMENT TUMOURS 

Cystic Tumours. — In the broad ligament lie certain relics of Wolffian 
origin in the form of tiny tubular structures from which cysts may 

develop in adult life 
(Fig. 407). These cysts 
are benign in character. 

Fimbrial Cyst (Fig. 
408). — This develops in 
the outer part of the 
broad ligament froinreHcs 
adjacent to the ovarian 
fimbria, running from the 
tube extremity to the 
ovary. As the cyst en- 
larges it opens up the 
broad ligament, and is 

Fig. 407 .- -Wolffian Relics from which Cysts of the Broad fhus covered by perito 
Ligament may arise. ^ neiJIll ; the tube becomes 

B. riinbrial Cysts (Keitlj). C Kobelt Tubules. D. KpoSphoron elongated OVer the Upper 
(oraan of Ilosrnmuller). E. Parobpboron. F. Gartner's Uuct. ^ - 

surface of the cyst, and 
the ovary lies beneath it, gradually becoming compressed as the cyst 
grows. The fimbrial cyst may attain a large size ; it has a thin 
glistening wall and contains clear watery fluid secreted from the 
cubical epithelium which lines it. It is unilocular, occasionally 
contains a few papillomatous projections and retains its benign 
character always. It is the only broad ligament cyst to grow large 
enough to be found on abdominal examination. 

Cyst of the Parovarium, or Epoophoron. — This develops in 
one of the vertical tubules of the parovarium lying in the mesosalpinx 
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beneath the Fallopian tube. It is a small unilocular innocent cyst, 
lined by columnar epithelium and containing a clear thin secretion. 
The tube above and the ovary below are quite separate from the cyst. 

Cyst of Paroophoron. — Occasionally a small cyst is found in the 
mesial part of the broad 
ligament close to the uterine 
wall, and growing from 
tubules in that situation. 

Cysts of Kobelt 
Tubules. — These are tiny 
cystic structures found be- 
neath the outer end of the 
tube. Three or four of 
these cysts with short 
narrow stalks may be seen 
during pel vi c operations . 

They are never associated 
with any symptoms. 

Cyst of Hydatid of 
Morgagni. — Such a cyst may be found as a very small structure with 
a thin pedicle of some length hanging free beneath the outer end of 
the Fallopian tube. It is of no clinical significance, being merely an 
cedematous modified fimbria of the tube. 

Solid Tumours. — Solid tumours in the broad ligament are generally 
uterine fibromyomata which have grown laterally between the peri- 
toneal folds of the ligament, though, occasionally, such a tumour 
may be present without any obvious connection with the utenis. 

Lipoma. — On rare occasions tumours of this type have been 
found in the ])road ligament, where they may attain considerable 
size. 

CWcinoma and sarcoma occur only as the result of infiltration from 
primary growths in the uterus or ovary. 

VII. ENDOMETRIOMA 

In the ovary of the adult there may develoj) foci of glandular tissue, 
microscopically identical with uterine endometrium, and reacting 
similarly to hormonal influences. The gland spaces are lined by 
columnar epithelium and surrounded by a cellular stroma. To this 
condition is applied the term ‘‘ endometrioma.” The tissue attempts 
to share in the process of menstruation and, as the blood cannot escajie, 
it slowly accumulates in the gland spaces until retention cysts are 
formed which may become large enough to be recognised on clinical 
examination. The ovary may, indeed, become converted into a cystic 
structure as large as a golf-ball, which, owing to the dark chocolate- 
coloured blood that it contains, has been called a chocolate cyst. 



Fi(i. 408. — Fimbrial Cyst. Note the tube stretched 
over the cyst and the ovary beneath. 
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The condition is often bilateral. Dense adhesions between the cysts 
and the surrounding structures are a feature of the condition. Small 
deposits of similar structure may be found on the uterine surface, 

bowel, or parietal peri- 
toneum in association 
with the ‘‘ chocolate 
cysts ” (p. 10*50). 

Endometriomata 
(for the pathology of 
which see p. 954) are 
found mainly after the 
age of 30 years and in 
relatively sterile women. 
They give rise to increas- 
ingly severe menstrual 
dysmenorrhoea, the pain 
lasting throughout the 
periods and being 
followed by intermen- 
strual pelvic discomfort. 
In married women dys- 
[)arounia is a marked 
feature. Irregularity of 
menstruation is often 
present. Examination reveals tender, enlarged ovaries which are firmly 
fixed in the pelvis, and movement of the utenis by the examining finger 
causes pain on one or both sides. The treatment is o])erative. Removal 
of the entire ovary is usually necessary, though resection of the diseased 
parts should be practised if healthy tissue can be conserved. 

In women near the age of the menopause in whom the symptoms 
are comparatively slight, X-ray sterilisation may l)e cionsidered, as the 
cessation of menstruation usually cures the syr7ii)toms. 

(CLINICAL FEATURES OF OVARIAN TUMOURS 

We shall deal first and chiefly with ovarian cysts. Reference is 
made later to solid tumours of the ovary. 

Clinical Features of Ovarian Cysts. — Ovarian cysts in their early 
stages are usually symptomless, and it may be only when the tumour 
rises into the abdomen that the attention of the patient or her 
friends is directed to her condition by the increasing distension. 
When early symptoms are complained of they are generally due to 
impaction in the pelvis producing pressure phenomena, or to torsion 
of the pedicle, or inflammation, or possibly rupture of the cyst. More 
commonly, symptoms occur relatively late and are due to the size of 
the tumour causing uncomfortable abdominal distension, pain from 
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localised peritonitis, and, in the later stages, cachexia, emaciation and 
exhaustion from the general drain on the system. The patient may 
then develop the facies avarica of the old writers. Extremely 
large cysts are seldom seen now as they are diagnosed and removed 
early. 

Ovarian tumours vary in the rapidity of their growth. Their 
rate of growth is more rapid than that of fibroids but very seldom as 
rapid as a pregnancy. Menstruation is usually not affected, though 
there may be a tendency to menorrhagia, and if bilateral ovarian 
tumours have destroyed all ovarian tissue there is amenorrhoea (p. 780). 

Sometimes ovarian tumours cause functional activity of the 
mammse, and this possibility must always be borne in mind in the 
differential diagnosis of a pregnancy. 

(1) Physical Signs of an Intrapelvic Tumour, — As already men- 
tioned, it is rare for such tumours to produce symptoms unless they 
are fixed or impacted, or sessile — i,e. growing between the folds of the 
broad ligament. They are often discovered accidentally on vaginal 
or bimanual examination when the pelvis is being explored for 
diagnostic purposes. The presence of a round, non-sensitive cystic 
swelling, behind, in front, or on one or other side of the uterus, can be 
recognised. The uterus can be distinguished as separate from and 
more or less independent of the tumour. In a sessile tumour the 
uterus is in close contact with it, and separated from it only by a 
groove. In some cases it may be necessary to use the uterine sound 
to differentiate between the uterus and the tumour, and it may be 
advisable to examine under an anaesthetic. Rectal examination 
sometimes gives valuable assistance in difficult cases. 

Pelvic tumours often give rise to pressure symptoms involving the 
bladder, and may even produce retention of urine. The bladder may 
become greatly distended, even to the extent of causing an abdominal 
swelling, and it is of the highest importance to catheterise the bladder 
in all doubtful cases before venturing on a definite diagnosis of the 
condition. As a rule a distended bladder is tender on palpation and 
gives rise to a more superficial feeling of fluctuation than a cyst. 

(2) Physical Signs of an Abdominal Tumour. — ^When the tumour 
has grown up into the abdomen, the patient may complain of pressure 
symptoms, dyspru^a, palpitation, vomiting, flatulence and pain. 
Pain may be present, apart from pressure, owing to changes occurring 
in the tumour itself — localised peritonitis, .torsion, inflammation or 
possible rupture of the cyst. 

Ascites may be present with innocent tumours, es]:>ecially if the 
tumour is solid, but its presence should always make one suspicious 
of malignant or papillomatous conditions. 

The abdomen should be examined methodically by inspection, 
palpation, percussion and auscultation. 

On inspection the enlargement of the abdomen can be recognised. 
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usually lateral when the cyst is beginning to rise into the abdomen, 
but becoming more central as it increases in size. The swelling has a 
more sloping outline, as a rule, than a fibroid, and if it has grown 
rapidly, recent striae may be observed on the abdominal waU. 

On palpation the tumour is usually smooth in outline, with an 
elastic or fluctuating sensation, depending on the nature of its 
contents and the number of loculi it contains. Occasionally localised 
bulgings can be felt, due either to the projection of loculi, or to a mass 
of more solid consistence situated in the tumour wall. Unless very 
large, the tumour is usually mobile and can be displaced to some 
extent laterally. When the Angers are pressed down into the pelvic 
brim, the tumour is found to extend downwards into the pelvis. In 
exceptional cases, where the pedicle is very long and the tumour very 
movable, it may be impossible to recognise any pelvic connection. 
There is no alteration in the consistence of the tumour comparable to 
the intermittent contractions of the pregnant uterus. 

The percussion note is dull over the tumour, and resonant in the 
flanks, and the area of dullness does not alter on changing the position 
of the patient unless ascites is present. A fluid wave can often be 
elicited if there is a large unilocular cyst with contents of low specific 
gravity. 

Auscultation gives negative results : occasionally coarse friction 
can be heard when there is localised peritonitis. In rare cases of 
intraligamentous tumours, with the uterus raised into the abdomen, 
a souffle can be heard. 

On vaginal examination, the cervix is found to be of normal 
consistency, and is often somewhat low in the pelvis. The uterus is 
usually pushed down by the tumour, may be anievertcd or retroverted, 
and may be difficult to palpate bimanually. If retroverted, it may 
be more easily felt per rectum. When the tumour is sessile, the uterus 
may be pushed to the opposite side, or upwards into the abdomen, 
where it may be felt under the abdominal wall. 

Symptoms and Sigm of Malignaiwy in Ovarian Tumours. — Pain, 
metrorrhagia, rapid enlargement of the abdomen and ascites, associ- 
ated with emaciation and cachexia, are commonly present. Early 
fixation of the tumour mass recognised by abdominal and vaginal 
examination is characteristic, and early oedema of one or other leg, 
before the tumour has attained a great size, is suggestive of malignant 
infiltration of the pelvic tissues on the corresponding side. Not in- 
frequently bowel can be recognised by percussion as passing in front 
of a fixed malignant ovarian tumour. 

Symptoms and Signs of Broad-ligament Cysts. — These cysts are of 
slow growth, and have thin walls. They are usually unilocular with 
thin, watery contents so that fluctuation and a fluid wave can generally 
be distinctly recognised. They usually displace the uterus laterally 
or even upwards, and the mobility of the cyst is generally restricted. 



DIAGNOSIS OF OVARIAN TUMOURS 


1019 


An absolute diagnosis cannot, however, be made till the abdomen is 
opened, when the characteristic conditions already mentioned can be 
readily recognised. 

DIAGNOSIS 

This is sometimes extraordinarily difficult. It may involve a 
wide field of inquiry, embracing almost the whole field of gynaecology, 
the question of pregnancy and the pathology of other abdominal viscera. 

When the tumour is pelvic, or mainly so, one must always eliminate : 
(1) a distended bladder, and (2) faecal accumulation in the pelvic colon. 

In doubtful cases no opinion should be given till the bladder has 
been emptied by a catheter and the rectum evacuated by enemata. 
Careful bimanual examination should then be made, if necessary 



under an anaesthetic, when the pelvic condition can be accurately 
ascertained. Faecal masses have been mistaken for solid neoplasms 
of the ovary, but unless very indurated they can generally be indented 
by pressure of the finger through the vagina, and so recognised. 

The two common uterine conditions to be distinguished from an 
ovarian neoplasm are pregnancy and a uterine fibromyoma. A 
subperitoneal uterine fibroid attached to thp uterus by a long pedicle 
closely resembles an ovarian tumour. It is, however, usually harder 
in consistence and does not grow so rapidly as an ovarian tumour. 
Fibroids are frequently multiple, causing irregular enlargement of 
the uterus, and there will usually be a history of menorrhagia in 
such cases. 

Early pregnancy, especially if the uterus is retroflexed, may be 
mistaken for an ovarian cyst lying in Douglas’s pouch. The absence 



1020 


OBSTETRICS AND GYNAECOLOGY 


of the fundus uteri from its normal position, the variations of consistence 
of the pregnant uterus because of its characteristic intermittent con- 
tractions, and the possibility of replacing the uterus to its normal 
position, combined with careful investigation of the signs and symptoms 
of early pregnancy, should enable the diagnosis to be established. 
When in doubt, a later examination should be made and in the interval 
the Aschheim-Zondek test should be carried out. When Hegar’s 
sign is present in a normal pregnancy, care should be taken not to 
mistake the firm cervix for the body of an empty uterus, and the soft 
enlarged body for a cyst. 

An ovarian cyst may, of course, sometimes be found along with a 
normal pregnancy. 

Tubal conditions, such as hydro- or pyosalpinx or tubal gestation, 
have also to be borne in mind, and may resemble a small inflamed 
ovarian tumour. In hydro- and pyosalpinx the history of pelvic 
inflammation (septic, gonoiThoeal or tuberculous) can generally be 
elicited, and the elongated shape of the tubal swelling is often 
characteristic. 

In tubal pregnancy the swelling is usually lateral (unless there is 
an associated haematocoelc), the uterus is often enlarged, there is great 
vascularity and considerable tenderness, and, if the ovum has not died, 
the rate of growth is rapid. The history here is of great importance. 

Encysted serous peritonitis of tuberculous origin or a suppurating 
cellulitis may be mistaken for an ovarian cyst. In the latter, the history, 
the raised pulse-rate and temperature, the tenderness and fixation of 
the mass, will help to differentiate the condition. 

Differential Diagnosis. — The following conditions may closely 
resemble an ovarian tumour : — 

(1) Adiposity. 

(2) Flatulent distension of the bowel, and pseudocyesis. 

(3) Free fluid in the abdominal cavity. 

(4) Encysted fluid as in tuberculous 2 )eritonitis. 

(5) Distended bladder. 

(6) Faecal accumulation. 

(7) Pregnancy (p. 178), specially with hydramnios. 

(8) Uterine fibroids. 

(9) Tumours of other abdominal organs and echinococcal cysts. 

Adiposity may be mistaken for a neoplasm, or may render it difficult 

to detect the presence of an associated ovarian cyst. Deep j)ercussion 
usually yields a uniformly tympanitic note in a fat abdomen, and 
abdominal palpation reveals the presence of the fatty superimposed 
layer superficial to the abdominal muscles. The umbilicus is deep in 
the fat abdomen, and is shallow when the abdomen is distended by 
an ovarian cyst. In difficult cases an examination under ana 3 sthesia 
will be necessary. 

Flatulent distension of the bowel and pseudocyesis are characterised 
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by the uniform tympanitic note on percussion, and often peristaltic 
movements of the bowel can be recognised. 

Free fluid in the abdominal cavity may cause a uniform enlarge- 
ment of the abdomen. In such cases the abdomen is usually 
flattened in front and the flanks tend to bulge. The fluid wave can 
generally be elicited, and on percussion with the patient on her back the 
flanks are dull and the centre of the abdomen is resonant. The area 
of dullness will alter with the change of posture, producing a shifting 
dullness ” which is not present in an ovarian tumour. There may be 
free fluid in the abdomen, however, along with an ovarian tumour, 
especially if it is malignant, or if the tumour has ruptured. 

Encysted fluid in the abdomen may easily be mistaken for an 
ovarian cyst, and an absolute diagnosis can sometimes be made only after 
the abdomen has been opened. The general condition of the patient, 
the presence of tuberculosis in other organs, evidences of malignant 
disease, the temperature, and the tenderness of the abdomen must all 
be taken into consideration in such cases in coming to a diagnosis. 

Distended bladder and fcecal accumulation have already been 
considered, and must always be eliminated in doubtful cases. A 
distended bladder is often associated with an intrapelvic tumour, 
which may render the passage of the catheter difficult, and care must 
always be taken to use a long catheter to ensure its passing well into 
the bladder and reaching the accumulated urine. 

The bladder may be distended even up to the epigastric region, and 
the possibility of the paradoxical incontinence of retention,” so often 
present in such cases, must never be forgotten. 

Normal or abnormal pregnancy may be mistaken for an ovarian 
tumour, l^egnancy is the commonest cause of an abdominal tumour, 
and must always be kept in mind as a possibility during the child- 
bearing age. The differential diagnosis is discussed under Pregnancy. 
It should be remembered that ovarian tumours and pregnancy may 
coexist. 

Uterine fibroids grow more slowly than ovarian tumours, and 
unless pedunculated are intimately bound up with the uterus. They 
are usually solid in consistence, and may be irregular in outline. A 
uterine souffle may occasionally be recognised, which is never present 
in an ordinary ovarian tumour. When a fibroid is soft, or has 
undergone cystic change, the differential diagnosis may be very difficult, 
or even impossible. 

Tumours of other abdominal organs may simulate an ovarian tumour, 
such as renal tumours, tumours of the omentum, mesentery, pancreas 
or spleen, and hydatid cysts. Renal tumours always lie behind the 
colon, the latter being recognised by its tympanitic note in front of the 
tumour. Single or ‘‘ horse-shoe ” kidneys sometimes lie in the hollow 
of the sacrum. These are aU rare conditions, but the possibility of 
their occurrence must be kept in mind. 
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Clinical Features of Solid Ovarian Tumour. — The differentiation 
between the pathological varieties of ovarian tumour is often a matter 
of great difficulty, and is usually ascertained with certainty only during 
the course of the operative procedures which are required for all such 
tumours, or after pathological examination of the specimen. Solid 
tumours are much harder and heavier to palpation. They are much 
less frequently encountered than cystic growths. On the other 
hand they are much more frequently malignant. Ascites is a not 
uncommon feature both in malignant and non-malignant solid 
tumours {vide Fibroma, p. 1007). They rarely simulate a pregnancy, but 
on the other hand many of them closely resemble a pedimculated 
fibromyoma. 

COMPLICATIONS OF OVARIAN TUMOURS 

The commonest complications of ovarian tumours are axial rotation 
of the pedicle, haemorrhage into the cyst, septic infection and suppura- 
tion, rupture of the cyst, incarceration of the cyst, and malignant 
degeneration ; and if injured during labour, necrosis (p. 664). 

Torsion of the Pedicle. — An ovarian cyst derives its blood supply 
through the pedicle, and if the tumour should undergo rotation on 
its axis, the pedicle will become twisted and the blood supply will 
consequently be interfered with in proportion to the amount of twisting 
which takes place. 

Torsion may occur slowly or acutely. When it occurs slowly, with 
a long and thin pedicde, the tumour quickly becomes adherent to 
surrounding structures, and it may ultimately derive a new blood 
supply from omental or other vessels, converting it into a so-called 
‘‘parasitic tumour” with its original blood supply completely or 
partially cut off because of slow atrophy of the pedicle. More commonly 
the torsion is acute from rapid repeated rotation of the tumour. The 
thin-walled veins of the pedicle are first affected, the venous return is 
consequently interfered with and the more resistant arteries continue 
to convey blood into the (jyst. The result is great venous engorge- 
ment of the tumoiir, with extravasation of blood. Haemorrhages 
into the cavity of the cyst take place from rupture of the veins, 
producing rapid enlargement of the tumour, and even in some cases 
leading to its rupture. Some uterine bleeding is commonly seen in 
such cases. 

Intestinal and omental adhesions quickly form, but are easily 
separated if operative measures are carried out early. There is a 
danger of invasion of the congested and devitalised tumour by organisms 
from the bowel. The torsion may be so acute as to cut off the arterial 
supply as woU, and bring about strangulation and gangrene of the 
tumour and peritonitis, with fatal results. 

The degree of rotation varies from half a circle to as many as twelve 
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complete turns. Three or four twists are by no means uncommon. 
The rotation may be in either direction, but the common tendency 
is for the anterior surface or pole of the tumour to rotate mesially 

We generally find that rotation is most apt to occur with a small or 
medium-sized cyst with a long pedicle. Pregnancy and the puerperium 
seem to favour the occurrence of rotation, probably owing to the laxity 
of the ligaments and displacement of the tumour associated with these 
conditions. Sudden exertion, unequal growth of the tumour or the 
peristaltic action of the intestines may also be factors in bringing it 
about. Rotation may occur, however, without any apparent cause. 

The symptoms vary with the degree of torsion. In the slow forms 
the patient complains of recurrent abdominal pains. There may be 
a rise of temperature and a quickened pulse, and the tumour will be 
tender on palpation, and will probably have become denser in 
consistence. 

In the acute variety of torsion the patient is suddenly seized with 
the symptoms of an “ acute abdomen ” — severe abdominal pain and 
vomiting. The i)ulse is rapid and feeble, the temperature usually 
subnormal at first, and the facial expression indicative of acute 
distress. On examination of the abdomen, the tumour is felt to be 
tense, tender and hard, and there may be a history of rapid enlargement. 
The symptoms may simulate acute intestinal obstruction, acute 
appendicitis, rupture of a gastric ulcer or of an ectopic pregnancy. 
The presence of the tumour, the absence of stercora(;eous vomiting 
and the history of the case usually enable one to come to a correct 
diagnosis. 

Haemorrhage into a cyst may occur a 2 )art from torsion of the 
pedicle. It may result from siiontaneous ru])ture of a thin- walled 
vessel or from trauma such as may occur during labour or from a 
blow on the abdomen. Clinically it does not give rise to such acute 
abdominal symptoms as are generally found in cases of axial rotation 
of the i)edicle, but there is abdominal pain and the (?yst may increase 
in size, become more tense and is tender on j^alpation. 

Septic Infection of an Ovarian Cyst is a rare occurrence nowadays. 
Formerly it was more common, when it was the custom to tap ovarian 
cysts through the abdominal parietes. Jt may occur, as stated above, 
as the result of torsion of the pedicle. It tends to occur more fre- 
quently in cystic teratomata, and is specially liable to take place after 
labour or abortion, probably from traumatism (p. 5r)()). The cyst is 
usually adherent to adjacent structures including bowel, from which the 
infecting organisms originate, and the contents may suppurate. 
Occasionally the cyst may evacuate itself into the intestine or bladder. 
The symptoms are pain, a rising temperature, evidences of toxic 
absori)tion with leucocytosis, associated with a fixed and tender 
tumour, which tends to increase rapidly in size. 

Rupture of an Ovarian Cyst may occur spontaneously or may be 
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the result of injury, or too vigorous an examination under ansesthesia. 
It is liable to occur during pregnancy or labour. Some cysts are specially 
liable to rupture, such as thin-walled ovarian and broad-hgament 
cysts ; also pseudomyxomatous cysts with very gelatinous contents, 
and papillomatous cysts, owing to the erosion of the cyst wall produced 
by the papillomatous outgrowths. It is rare for a suppurating cyst 
to burst into the peritoneal cavity, as the surrounding adhesions tend 
to prevent it. 

In acute rupture of a cyst the symptoms may resemble acute 
torsion of the pedicle, but on examination the tumour wiU have 
disappeared or baA’^e become much reduced in size ; there will be 
free fluid in the peritoneal cavity, and there may be signs of internal 
haemorrhage. If the contents of the cyst are non -irritating and there is 
no internal haemorrhage, the symptoms may be slight. The tumour will 
be found to have disappeared or have diminished in size, the patient 
may pass a large amount of urine and the escaped fluid may quickly 
be absorbed- As a rule, the escape of fluid is gradual, from a small 
opening in the cyst, and may be discovered only during operation. 
If a broad -ligament cyst ruptures, the fluid may become entirely 
absorbed and the tumour may never reappear. 

If the tumour is simple and the fluid non -irritating, no serious 
results may follow rupture, provided no internal hajinorrhage occurs. 

Under two conditions complications may occur. In the first 
instance, when a pseudomyxomatous cyst witih. friable walls, full of 
jelly-like contents, ruptures, the abdomen may become filled with the 
pseudomyxomatous material. The gelatinous masses and probably 
also some of the secreting tumour cells become attached to the 
peritoneum and surrounding viscera, and the condition known as 
psevdomyxoma peritonei may result, causing great distension of 
the abdomen. After the removal of the original tumour, and the 
clearing out, so far as possible, of the jelly masses from the peritoneal 
cavity, there is sometimes no further recurrence, but usually the 
gelatinous material goes on reaccumulating, necessitating repeated 
operations for its evacuation. The condition is not actually malignant, 
and appears to be more of the nature of metastatic implantation, 
causing continued secretion of the gelatinous material (see p. 1000), 

In the second instance, where a papillomatous tumour ruptures, 
the papillomatous growths are liable to become implanted on the 
peritoneum, where they continue to grow and produce ascites. These 
papillomatous implantations are apt to become locally malignant, but 
sometimes they disappear after the original tumour has been removed. 

Incarceration of an Ovarian Tumour may occasionally occur, either 
as the result of adhesions or from simple impaction in the pelvis, 
giving rise to characteristic pressure symptoms. 

Malignant Changes in Ovarian Cysts have already been considered. 
Probably they are commoner than was formerly supposed, and 
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microscopical investigation sometimes reveals malignant foci in 
tumours which seem clinically innocent. 

TREATMENT 

Early removal is clearly indicated for all ovarian and broad- 
ligament tumours as soon as they are diagnosed. The sooner they 
are removed, the safer for the patient, as at any time complications may 
arise which would render operative measures more serious, and there is 
always the possibility of a malignant focus even in an apparently simple 
case. Even in cases diagnosed as being malignant, an exploratory 
operation should be performed, as has been already explained. 

The abdominal route should be the operation of choice, and bearing 
in mind the possibility of malignancy in all cases, it is safer not to 
tap the tumour, but, even though it be of large size, to remove it 
entire through a free abdominal incision. In uncomplicated cases 
ovariotomy in experienced hands is one of the safest operations in 
abdominal surgery. The mortality, taken all round, should not exceed 
from 2 to 5 per cent. It is higher, however, than that of hysterectomy 
for uterine fibromyomata owing to the greater frequency of complicating 
conditions, such as adhesions, in association with ovarian tumours. 

The operation of ovariotomy and other operations on the ovary 
are described in (chapter LVII (p. 1123). 

OVARIAN TUMOURS COMPLICATING PREGNANCY, LABOUR 
AND THE PUERPERIUM 

This subject has been discussed in the obstetric section. Ovarian 
tumours as a (jomplioation of j)regnancy are considered in Chapter XIV 
(p. 297), as a complication of labour in C^hapter XXXI (p. 550), 
and as a complication of the puerperium in Chapter XXXVII (p. 604). 

Pregnancy does not seem to influence appreciably the rate of growth 
of ovarian cysts, but it undoubtedly tends to produce secondary 
changes in them, which may be a source of very real danger. All 
writers have remarked on the high proportion of dermoid tumours 
found in association with pregnancy — McKerroii 23 per cent., Spencer 
27 per cent, in their respective series. 

The chief risks are : — 

(1) Axial rotation of the cyst, which is much more frequent 

than in the non-pregnant state' 

(2) Rupture of the cyst. 

(3) Incarceration of the cyst in the pelvis. 

(4) Embarrassment of respiration when a large ovarian tumour 

coexists with the pregnant uterus. 

(5) Predisposition to the occurrence of abortion or the onset of 

premature labour. 


65 
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In view of these undoubted risks, the removal of ovarian cysts 
complicating pregnancy is always indicated. The risk of abortion or 
miscarriage being caused by the operation can be greatly reduced 
nowadays by large doses of progesterone for some days before and 
after the operation (vide p. 334). 

Ovarian Tumours complicating Labour. — When an ovarian tumour 
is discovered only after the onset of labour it may either be high 
up in the abdomen or may be lodged in the pelvis. When it is in 
the abdomen it runs the risk of axial rotation, rupture, and possible 
bruising and subsequent suppuration or necrosis. If any of these 
complications develops, the safest plan is to operate at once, even 
when labour is in progress, otherwise it may be left till after delivery, 
and operated on during or after the puerperium. 

When the tumour occupies the pelvis it mechanically obstructs 
delivery. Gynaecological literature shows that the tumour or the 
uterus may rupture, or, in rare cases, the tumour may be extruded 
through a rupture in the vagina, or even through the anus. 

Recourse may be had to one or other of two lines of treatment. 
If the tumour can be pushed above the pelvic brim, and provided that 
the labour has not progressed too far, delivery of the child may be 
accomplished without damaging the cyst. No attempt must be made 
to pull the child through while the tumour still occupies the pelvis. 
The dislodgment of the tumour from the pelvis is not unattended with 
risks, as rupture or twisting of the cyst may take place. 

In the second place, if the cyst is firmly incarcerated in the pelvis, 
and it cannot be pushed up, ovariotomy should at once be performed, 
and it may be necessary in some cases to perform Caesarean section 
at the same time in order to gain access to the cyst. Occasionally in 
inultipara?, removal of the cyst per vaginam has been resorted to but 
is not advised (vide p. 1070). 

Ovarian Tumours in the Puerperium.— There may have been 
considerable bruising of the cyst wall during the labour, and as a 
result necrosis or secondary infection of the tumour. Ovariotomy 
may therefore be necessary within forty -eight hours of delivery. 
Similarly if the cyst has ruptured or has iindergone axial rotation, 
immediate operation may be necessary. If no such complications 
have arisen the operation may be delayed till later, when the patient 
has recovered from the confinement. 
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DISEASES OF THE FALLOPIAN TUBES 

Salpingitis — Cysts and Solid Tumour of the Fallopian Tubes — 
Hsematosalpinx 

INFLAMMATORY DISEASE OF THE FALLOPIAN TUBES 

T he structure and situation of the Fallopian tubes in the lower 
abdomen explain their susceptibility to infection, and further, 
why tubal inflammation is never primary but is always secondary 
to infection in another organ. 

The infection may arise in one of four ways : — 

(a) Direct spread upwards through the tubal opening from 
the uterus, cervix or vagina — e.g. gonorrhoea ; also 
postabortum sepsis, postoperative infection, infected 
fibroid or cervical carcinoma, but spread in them may 
be by lymphatics. 

(6) Spread via the lymphatics of the broad ligament from 
uterus, cervix or vagina — e.g. puerperal streptococcal 
infection. 

(c) Spread by the blood-stream — e.g, tuberculosis, scarlet fever, 
(d) Spread by continuity from adjacent abdominal organs — 
e.g. appendix or diverticulum of colon. 

Tubal infections, the result of (a), (6) and (c), are almost always 
bilateral, though one side may be more seriously involved than the 
other. Infections resulting from the appendix may be limited to the 
right tube and from a diverticulitis to the left tube (most commonly) ; 
but if a pelvic abscess forms from either of these two conditions both 
tubes may be affected. 

The relative incidence of these different infections has been dis- 
cussed in the introductory paragraphs to Chapter XLV. 

Acute Salpingitis 

Puerperal and gonococcal infections are the important causes of 
acute salpingitis, though an acute tubal lesion may arise in association 
with a sloughing fibroid of the uterine cavity, or a grossly infected 
carcinoma of the cervix. In puerperal cases the tubal lesion is rarely 
seen alone : it is usually part of an extensive pelvic infection involving 
uterus, ovaries, connective tissue and peritoneum (p. 1040). In 
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In view of these undoubted risks, the removal of ovarian cysts 
complicating pregnancy is always indicated. The risk of abortion or 
miscarriage being caused by the operation can be greatly reduced 
nowadays by large doses of progesterone for some days before and 
after the operation (vide p. 334). 

Ovarian Tumours complicating Labour. — When an ovarian tumour 
is discovered only after the onset of labour it may either be high 
up in the abdomen or may be lodged in the pelvis. When it is in 
the abdomen it rmis the risk of axial rotation, rupture, and possible 
bruising and subsequent suppuration or necrosis. If any of these 
complications develops, the safest plan is to operate at once, even 
when labour is in progress, otherwise it may be left till after delivery, 
and operated on during or after the puerperium. 

When the tumour occupies the pelvis it mechanically obstructs 
delivery. Gynaecological literature shows that the tumour or the 
uterus may rupture, or, in rare cases, the tumour may be extruded 
through a rupture in the vagina, or even through the anus. 

Recourse may be had to one or other of two lines of treatment. 
If the tumour can be pushed above the pelvic brim, and provided that 
the labour has not progressed too far, delivery of the child may be 
accomplished without damaging the cyst. No attempt must be made 
to pull the child through while the tumour still occupies the pelvis. 
The dislodgment of the tumour from the pelvis is not unattended with 
risks, as rupture or twisting of the cyst may take place. 

In the second place, if the cyst is firmly incarcerated in the pelvis, 
and it cannot be pushed up, ovariotomy should at once be performed, 
and it may be necessary in some cases to perform (-aesarean section 
at the same time in order to gain access to the cyst. Occasionally in 
multiparae, removal of the cyst per vaginmn has been resorted to but 
is not advised (vide p. 1070). 

Ovarian Tumours in the Puerperium. — There may have been 
considerable bruising of the cyst wall during the labour, and as a 
result necrosis or secondary infection of the tumour. Ovariotomy 
may therefore be necessary within forty -eight hours of delivery. 
Similarly if the cyst has ruptured or has undergone axial rotation, 
immediate operation may be necessary. If no such complications 
have arisen the operation may be delayed till later, when the f)atient 
has recovered from the confinement. 
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DISEASES OF THE FALLOPIAN TUBES 

Salpingitis — Cysts and Solid Tumour of the Fallopian Tubes — 
Hsematosalpinx 

INFLAMMATORY DISEASE OF THE FALLOPIAN TUBES 

T he structure and situation of the Fallopian tubes in the lower 
abdomen explain their susceptibility to infection, and further, 
why tubal inflammation is never primary but is always secondary 
to infection in another organ. 

The infection may arise in one of four ways : — 

(a) Direct spread upwards through the tubal opening from 
the uterus, cervix or vagina — e.g. gonorrhoea ; also 
postabortum sepsis, postoperative infection, infected 
fibroid or cervical carcinoma, but spread in them may 
be by lymphatics. 

(6) Spread via the lymphatics of the broad ligament from 
uterus, cervix or vagina — e.ff, puerperal streptococcal 
infection. 

(c) Spread by the blood-stream — e.{/. tuberculosis, scarlet fever. 
(d) Spread by continuity from adjacent abdominal organs — 
e.ff, appendix or diverticulum of colon. 

Tubal infections, the result of (a), (b) and (c), are almost always 
bilateral, though one side may be more seriously involved than the 
other. Infections resulting from the appendix may be limited to the 
right tube and from a diverticulitis to the left tube (most commonly) ; 
but if a pelvic abscess forms from either of these two conditions both 
tubes may be affected. 

The relative incidence of these different infections has been dis- 
cussed in the introductory paragraphs to Chapter XLV. 

ACTTTE SALPINGITIS' 

Puerperal and gonococcal infections are the important causes of 
acute salpingitis, though an acute tubal lesion may arise in association 
with a sloughing fibroid of the uterine cavity, or a grossly infected 
carcinoma of the cervix. In puerperal cases the tubal lesion is rarely 
seen alone : it is usually part of an extensive pelvic infection involving 
uterus, ovaries, connective tissue and peritoneum (p. 1040). In 
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gonorrhoeal infection the spread is along the mucous membrane. But 
a gonococcal infection is soon followed by a superimposed invasion by 
streptococci, staphylococci, coliform bacilli, which are probably re- 
sponsible for the grave lesions which ultimately develop. Thus it may 
be impossible to determine whether the primary infection was originally 
gonorrhoeal, unless there is a definite history of gonorrhoeal infection. 

In the acute phase of infection, both tubes are markedly inflamed 
and swollen. If the abdomen is opened they are seen to be angry and 
red ; the abdominal ostia may be pouting with discharge exuding from 
them. The pelvic peritoneum is injected and serous exudate may be 
present in the pouch of Douglas. The condition may clear up rapidly 
in milder cases, or the tubes may become distended with pus — acute 
pyosalpinx. In the latter event the narrow lumen of the uterine ends 
of the tubes become early blocked by the inflammatory swelling in 
their walls. The outer ends also become closed, either by the indrawing 
of the adherent fimbrite or by adhesion of the fimbriae to one another 
and to the neighbouring structures. The former method of closure is 
more common in gonorrhoeal infection, the latter in puerperal infections. 
In either type of infection the ovary is almost invariably involved in 
the inflammatory process. When ])us forms in the ovary a iubo- 
ovarian abficess may result, 

CiiiNiCAL Features. — The onset is associated with a febrile temj)era- 
ture, a rapid pulse, acute pain and rigidity in the lower abdomen. 
Rigors may occur. In practice it may be difficult to distinguish the 
onset of an acute salpingitis, because it ocemrs as an incident in an 
acute gonorrhoea or in a febrile puerperium. Further, the symptoms 
resemble very closely those of an acute appendicitis. The chief aid in 
the differential diagnosis of acute salpingitis of gonorrhoeal origin 
from appendicitis is the history. With gonorrhmal salpingitis there 
is generally a history of purulent vaginal discharge and bladder 
irritation ; but these symptoms are not infrequently concealed or 
latent. With appendicitis, on the other hand, there may be the history 
of previous attacks of abdominal pain, or chronic gastric or intestinal 
disturbances of old standing. 

The distribution of abdominal rigidity may not help very much. 
In appendicitis rigidity is more ' localised than in salpingitis at the 
commencement of the attack ; but if any spread of infection to the 
peritoneum occurs the whole lower abdomen may become tender and 
rigid. 

Recurrence of vomiting, too, suggests an appendical origin of the 
disturbance, and after the first day the patient appears more seriously 
ill. What adds to the difficulty in some instances is that one tube is 
often more affected than the other. Should this be the right tul)e it 
is obvious that it may be very difficult to differentiate acute salpingitis 
and appendicitis except from the history. 

Turning to acute salpingitis in the puerperium — here the recent 
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delivery and the gradual appearance of the signs of an acute 
inflammatory pelvic lesion in the vast majority of cases make the 
diagnosis easy. However, an attack of appendicitis may occur quite 
independently, early in the puerperium, in which event differential 
diagnosis may be singularly difficult (p. 658). 

Treatment. — The treatment of the puerperal and gonorrhoeal types 
is much more conservative than it was a number of years ago. 

The treatment of salpingitis with peritonitis of puerperal origin has 
been already described (p. 647). If a patient is already very ill by the 
third or fourth day of the puerperium, and is evidently becoming 
rapidly worse, abdominal drainage may save her, but only very 
occasionally. Later, if the condition has been going on for weeks with 
continued fever and no j^rogress towards recovery, removal of tubes 
and uterus may have to be considered. 

In gonorrhoeal cases surgical treatment is seldom required : in 
most cases more or less complete recovery takes place by the employ- 
ment of medical methods. The patient should be kept absolutely at 
rest in bed on milk diet ; abdominal fomentations, ice-bags and hot 
vaginal douches may be required for the local relief of pain. When the 
pain is extreme and appendicitis has been definitely excluded as a 
possible diagnosis, morphia may be given. The treatment of the 
vagina and cervix in gonorrhoea has been described in (Iiapter XLV 
(p. 870). Drainage through the posterior fornix is advisable if a pelvic 
abscess forms. 

Removal of acutely inflamed tubes is a dangerous procedure 
(particularly in puerperal cases). When the abdomen is opened in 
cases of dou])tful diagnosis, nothing more than drainage of the lower 
abdomen should be carried out if the condition prove to be a salpingitis 
— naturally, if it prove to be an aj)pendicitis the api)endix is removed 
and drainage established if necessary. 

Chronic Salpingitis 

Aecjording to the virulence of the infection, chronic salpingitis may 
take the form of hydrosalpinx or of chronic purulent salpingitis : the 
latter type maA^ occur either as a salpingo -oophoritis or as a pyosalpinx. 

Hydrosalpinx. — Here the typical history is an infection of low 
virulence producing a catarrhal salpingitis. Both tul)es are generally 
affected. 

The tube becomes (converted into a closed cavity in the manner 
already described (p. 1028). The normal tubal lumen increases very 
markedly from its narrow uterine end outwards, and so the closed 
distended tube assumes the form of a retort, on the spherical outer end 
of which it may often be possible to observe a dimple marking the 
original ostium (Fig. 412). The tube Incomes very much elongated, and 
as a result of the anchoring of this elongated swelling by the peritoneal 
folds of the broad ligament the form of the tube is usually tortuous. 
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The tubal epithelium becomes flattened out, and the original plicae 
can generally be identified in the wall as little irregular ridges. 
Adhesions between the plicae may take place and minute retention cyst 
may be formed in the tube wall. 

The contained fluid is usually clear, though it may be blood-stained, 
and, in almost all cases, is sterile. The tube wall is much thinned out, 
with very little muscle tissue persisting. The sacs are elastic to touch, 
and are insensitive. They are generally mobile as owing to the mild in- 
fection, adhesions to the surrounding structure are absent or only slight. 

A hydrosalpinx does not usually take long to reach a stationary 
condition. In a few cases the uterine ostium is not completely closed, 
and, when the tube becomes distended, the fluid may on occasion 
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escape through the uterine cavity, giving rise to the condition of 
‘‘ hydrops tubes projlueyis'" This condition is rare, and is charatiterised 
by the intermittent discharge of a large amount of watery fluid from the 
vagina with temporary collajise of the hydrosalpinx. 

Infection of a hydrosalpinx from the bowel or other neighbouring 
organ seldom occurs, owing to the absence of adhesions : rupture 
seldom occurs, but does happen more often than in pyosalpinx. 
Torsion of the sac may take place, a phenomenon very seldom seen in 
pyosalpinx, where the adhesions are usually so pronounced as to 
prevent either rupture or torsion. 

The distended tubes usually require removal. Where the distension 
is not extreme, an attempt should be made to conserve the tube and 
to establish a new ostium by the operation of salpingostomy (p. 1130). 

Chronic Purulent Salpingitis. — ^Here we may find two forms of 
lesion : (1) pyosalpinx, where the tubes are distended with pus, and 
(2) salpingo'oophoritis, where the tubes and ovaries are thickened and 
sclerosed possibly without the ostia becoming closed. 
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While the puerperal and gonorrhceal t 3 ^es may not differ very 
markedly in appearance, the retraction of the fimbriae to the inside of 
the distended tube seems to be more characteristic of the gonorrhoeal 
type. In the puerperal form the fimbriae may still be identified in the 
adhesions which surround the outer end of the tube ; because the mucous 
membrane is the layer originally infected in the former, while the 
spread in the latter is generally by way of the lymphatics and therefore 
from without inwards. 

The form of a pyosaljnnx is that of a retort, just as we find in hydro- 
salpinx. The fimbriae may be retracted, or identifiable in adhesions. 
The lesion is usually bilateral, since the infection spreads from the 
uterus, but one tube is usually larger than the other (Fig. 413). The 
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matting of the ])elvic organs may be very intimate and involve the 
reproductive organs, loops of bowel, the appendix ; and the omentum 
may be drawn down and adherent to the whole mass. These dense 
adhesions help to prevent rupture of the tubes, and T’ender torsion of 
tubes impossible, (bllections of pus may be found in the vicinity 
of the tubes, but these are peritubal and not dm to rupture. While the 
original pyosalpinx very seldom ruptures, these peritubal collections of 
pus may develop into considerable abscesses, which on occasion may 
rupture into the bowel or into the general peritoneal cavity. 

The tube wall in a pyosalpinx is much .altered : the muscle coats 
may still be identified, but the greater part is connective tissue. The 
tissue is infiltrated with leucocytes and contains numerous plasma cells. 
Small retention cysts may be seen in the wall, the result of adhesion of 
plicae of the mucous membrane. The original epithelium of the tube be- 
comes disorganised and is replaced by granulation tissiie ; in a few areas, 
patches of rod-shaped cells represent the original ciliated epithelium. 

The pus in the puerperal and gonorrhoeal types is usually thick, 
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and, except where there has been infection with B, coli, odourless. 
Within a few months of the original lesion the j)us becomes sterile ; but 
live streptococci may remain dormant for a very long time in the cellular 
tissue around the tubes. Furthermore, owing to the intimate adhesions 
between tubes and bowel, infection from the latter may occur at any 
time, should local and general resistance become lowered. Tins is the 
exjylanation of the recurrent attacks of pelvic peritonitis which, as j)ointed 
out later, is the outstanding clinical feature of chronic pyosalpinx. 

In the type described as salpingo-oophoritis, great distension of the 
tubes is absent — tiibes and ovaries are matted together into irregular 
masses. The lumen is narrowed and there may be nodular cellular 
thickenings (salpingitis nodosa) in tlie course of the tube wall, with 
extensions or diverticula from the lumen (p. 957). These diverticula 
are lined with columnar epithelium : this condition is frecjuent in 
tuberculous salpingitis which we will now consider. 

Tuberculous Snljnngitis. — This type of salpingitis occurs in 
5 to 10 per cent, of cases. In a number of cases the tuberculous infection 
is superimposed on another infection — c.g. a xuierperal infection. Owing 

to lowered local resistancx) 
conditions are made favour- 
able for the tubercle liacillus 
to become implanted. 

The route of infec‘tiou is 
gcncu’aliy by the blood- 
stream ; but where a tuber- 
culous peritonitis exists the 
tiil>es may be(‘omc iinolved 
by direct implantations (;f 
tubercidous nodules. At an 
early stage these tubcnxadoiis nodules are limit ed to the i)critoncal and 
muscular coats of the tube without the mucous membrane lieing 
affected. When su(;h appearances arc found at a laparotomy, the 
tubes should be (‘onserved, as tuberculous ])eritonitis and the tubal 
condition often im])r()\^e after lajiarotomy (]>. SSI). 

The tubes may be cpiite free and are sometimes of an oatmeal 
colour. Where the case is more advanced, the tubes are greatly 
distended and densely adherent to the surrounding structures. In 
some cases tuberculous saljiingitis is only diagnosed after microscopic 
examination, but in most the macroscopic a])pcarances are character- 
istic. The surface of the tube is studded with tubercles, and the tube 
wall is thickened and nodular (Fig. 414). The fimbriaj are adherent but 
not retracted ; the tube may be distended with (caseous debris. The 
nodules are made up of thickened fibrous tissue with some muscle 
fibres and with proliferating epithelium in the centre. The tubal 
epithelium is disorganised and rei)resented by granulation tissue : 
“ giant-cell systems ’’ are numerous in the tube wall. 



Frf;. 414. — TiiborciiIoiiH PvosaIj)inx. 

Nuti) tlu^ limbi iai of tula- an; not rctiaotod and tube is 
tortuous. A few tubercles arc seen on surface. 



DISEASES OF THE FALLOPIAN TUBES 


1033 


The adhesions to other organs in tuberculous salpingitis may be 
very intimate, and the bowel is readily injured during the removal 
of the tubes. 

Salpingitis of Intestinal Origin. — Such lesions seldom result in 
extreme damage to the tube. The infection is generally from the 
appendix, less frequently from an appendix-epiploica. In these 
infections the abdominal ostium usually remains patent, or can be easily 
rendered patent, in spite of there being some thickening of the fimbriae. 
After the appendix is removed the tube returns to normal, but resection 
of the tube is occasionally necessary (p. 1129). Sterility, the result 
of old appendix trouble, is by no means uncommon (p. 821). 

Clinical Featukes. — Backache and pelvic; discomfort are present in 
most cases, and the latter may increase, on occasions, to severe abdominal 
pain. The onset of these symptoms following a febrile puerperium is a 
common history. In gonorrhoeal cases the history is not always so 
definite. The latter infection should be suspected when pelvic uneasiness 
and leucorrha;a devcloj) shortly after marriage, and esj)ecially where there 
is a history of burning pain on micturition. Jn such cases inquiry should be 
made of the husband as to whether he has suffered from venereal disease. 

Ihemenstrual pain and menorrhagia are usually present, but they 
occur in many other pelvic lesions. Such general symptoms as 
headache, digestive disturbance and anaemia ai’e often present. Bui 
the most characteristic feature of chronic salpingitis is recurrent attacks of 
abdominal pain of variable severity. In the tj^pe with sclerosed tubes, 
the attacks may amount only to pelvic discomfort. 

The recurrent attacks of abdominal pain in the earlier stages of the 
disease arc often associated with a rise of temperature to 101°, or even 
103° ; but when the condition has been long established, the febrile 
disturbam es may be less marked. attacks do not recur at regular 

intervals. They vary in intensity from exaggerated discomfort to acute 
abdominal ])ain requiring fomentations and sedatives for their relief. 
Pain is usually referred to the lower abdomen ; but in most cases it 
ax)j)cars to be more marked on one side than on the other, and the 
same side remains the more affected at each attack. During the attack 
there is abdominal rigidity, more marked on the more affected side. 

These recurrent attacks arc not due to a renewed activity of the 
inflammatory pro(;ess inside the tube. If the patient, during the 
attack, is subjected to abdominal operation it will be observed that 
the jieritoneum covering the tube is very much injected, while collections 
of pus may Ik:^ found around the tubes. TJie “ flare up ” arises from 
invective foci in cellular tissue (p. 1031) or from the adherent bowel, 
and occurs when the local resistance is low^ered by constipation, 
exhaustion, etc. — it is a perisalpingitis. 

It should be borne in mind, therefore, tliat chronic saliflngitis may 
be encountered during [a) a quiescent phase, {b) during an acute or 
active phase. 
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Physical Examination. — Differentiation of the pelvic structures 
in salpingitis is in many cases (especially during the acute phase) so 
difficult as to require an anaesthetic. 

In most cases the fundus is retroverted and fixed ; where the tubal 
distension is great, the fundus may be pushed forwards. Fixation of the 
retroverted fundus is of first importance in the diagnosis of inflammatory 
lesions of the adnexa ; fixation always suggests pelvic infection. 

On each side of the uterus, and located behind it, will be found 
an irregular mass of variable size, usually greater on one side than 
on the other. These swellings consist of the matted tube and ovaries. 
The swellings are tender to touch, particularly during attacks of peri- 
salpingitis and during premenstrual congestion ; in long-standing cases 
they may be quite insensitive. Rectal examinaiioti permits a very 
accurate differentiation of the retroverted fundus and distended tubes 
because the finger can be passed up beyond the pelvic masses. Indeed 
it is often possible to make a more exact diagnosis of the condition by 
bimanual rectal than by bimanual vaginal examination (p. 114). 

Differential Diagnosis. — The diagnosis of chronic salpingitis 
may be difficult in both the acute and the quiescent phase. 

(a) The Acute Phase. — Here the patient’s past history is of the 
greatest importance in differential diagnosis. Acute appendicitis may 
resemble the acute phase of a chronic salpingitis most closely : in the 
former the onset is usually more sudden, and the pain and rigidity more 
localised. Exact dmjvosis is of the utmost because^ while 

appendicitis requires immediate operation , the saljnngitis in the acute phase 
should be trealed expectantly. If, after an examination under an antes- 
thetic, appendicitis cannot be excluded, the abdomen should be opened 
without delay. An inflamed appendix should be removed at once ; but 
for choice a pyosalpinx should not be removed in the acute phase. 

A small ovarian cyst, hydrosalpinx or pedunculated fibromyoma, in 
which torsion of the pedicle occurs, may give rise to very acute pain. 
But in these conditions the swelling is better defined in outline, is 
unilateral, and is very tender to touch. Furthermore, there is little, 
if any, pyrexia with these complications, whereas pyrexia is usually 
pronounced in chronic salpingitis in the acute phase. 

Ectopic pregnancy may be difficult to exclude. Here the history 
given by an intelligent patient is of the utmost assistance. The ectopic 
i3wclling is unilateral and very tender to touch ; the menstrual history, 
when definite, is characteristic (p. 350). Pyosalpinx, however, may also 
be unilateral, may be at times tender to touch, and may cause further 
confusion because of its frequent association with uterine haemorrhage 
(p. 353). The differential diagnosis may therefore be difficult in some 
instances. The leucocyte count and sedimentation rate may help one to 
exclude a tubal pregnancy, as does also a marked rise in temperature. 
Puncture of the posterior fornix by a trocar may be useful in determining 
whether the collection in the pouch of Douglas is pus or blood. 
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Other acute intestinal lesions — e.g. diverticulitis — may resemble the 
acute phase of chronic salpingitis. 

While exactness of diagnosis should always be aimed at, most im- 
portant is it that no condition demanding immediate abdominal section 
should be overlooked or treated by purely medical remedies. 

(b) Quiescent Phase . — In most cases the fundus is central and the 
tubes lateral, but where the uterus is enlarged and tender it may be 
difficult to differentiate a simple backward displacement of the uterus 
from this displacement associated with adnexal inflammatory lesions. 
The crucial point is that, in the latter condition, the fundus is usually 
fixed. The swellings on both sides of the uterus may be singularly 
insensitive to pressure ; they are fixed and irregular in outline and 
generally one is larger than the other. 

Small ovarian tumours do not cause confusion unless they are 
adherent in the pelvis. The ovarian tumour is usually unilateral, 
seldom tender, and not often associated with much general disturbance. 
But an infected cyst is hard to distinguish from a pyosalpinx — it may 
be suspected if the outline of the swelling is very clearly defined. 

The ordinary types of fibromyomata are easily identified ; some- 
times smaller tumours in the rectogenital space or adherent to the pelvic 
peritoneum (endometrioma) may very closely resemble sclerosed tubes. 

The usual varieties of ectopic gestation are easily distinguished. 
'I'he ectopic sac is practically always unilateral, but the pyosalpinx 
rarely so ; the ectopic sac is, as a rule, more tender than the inflamed 
tube. The clinical history is of the greatest value. In the case of a 
half-absorbed pelvic lijematocele there may be irregular thickenings and 
fixation of fundus in pouch of Douglas and the condition may resemble 
a chronic salpingitis, (Generally speaking a careful consideration of 
the liistory will clear matters up. 

Chronic appendicitis may be differentiated by its unilateral char- 
acter ; an inflamed ap])endix, low in the pelvis, may be very hard 
to distinguish from an inflamed tube. Where an appendix has 
ruptured and an inflammatory mass exists in the j)elvis, it may be 
extremely difficult to diagnose the source of the lesion. Again, the 
clinical history is very helpful. 

Treatment. — Where chronic salpingitis is well established and has 
become associated with persistent discomfort or pain, permanent relief 
can only be secured by operation. Chronic inflammation of the tubes 
is a much more troublesome and intractable /lesion than infection of 
the pelvic cellular tissue. The latter may respond completely to 
rest, glycerine tampons, douching, fomentations, light baths. X-rays 
{modified dosage) (p. 1049). In chronic salpingitis treatment on these 
lines may relieve the pain temporarily, but seldom effects a cure. This 
conservative treatment should nevertheless be given a complete trial. 

In cases with sclerosed tubes in which the only symptom is 
sterility and occasional pelvic discomfort, periodic courses of treatment 
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by the methods mentioned above may enable the patient to continue 
in satisfactory health without an abdominal operation. In this type 
of case insufflation of the tubes should be carried out in order to 
determine if either is, or can be, rendered patent. The manner of carry- 
ing out this j)articular investigation is described elsewhere (p. 821). 

In the graver examples of this disease in which recurrent attacks 
of acute inflammation occur, it is desirable that operation should not 
be too long delayed. With each attack the adhesions of the tubes 
to the surrounding structures become more intimate, while the patient’s 
general health becomes progressively impaired. There is nothing to 
be gained by postponing operation in this type of case. 

In cases where there is a definite pyosalpinx the tubes should be 
removed. It was customary in the past to conserve the ovaries as 
far as possible with the view to prevention of an acute menopause. 
With the additional experience of recent years, gynaecological surgeons 
are less inclined to leave the ovaries, or portions of ovaries, unless they 
are satisfied that they are in a healthy condition or will become so after 
the tubes have been removed. Many operators now favour complete 
removal of tubes, ovaries and uterus if these organs are very seriously 
damaged. With the endocrine preparations now available the dis- 
comforts of an acute men()])ause can be held in clieck. 

The various operations for this condition are described in 
Chapter LVIll. 

TUBO-OVARIAN CYSTS 

In such cysts the lumen of the distended Fallopian tube com- 
municates with a cystic cavity in the substance of the ovary. In some 

cases the wall of a hydro- 
salpinx has become adherent 
^ to a cystic ovary and free 
communication been estab- 
lished between the two 
cavities. Jn another tyi)e 
there is no sign of any pre- 
ceding inflammatory lesion ; 
the condition seems to have 
arisen as a developmental 
error, in which the ovary 
has been surounded by a 
peritoneal sac forming a 
tunica vaginalis, into which 
tlie ostium of the tube opens. 
This exclusion of the ovary from the general peritoneal cavity is found 
in some of the lower animals. In these instances the tubal fimbrije 
can be identified on the wall of the cystic ovary (Fig. 415), 

This condition may be associated with the clinical signs of chronic 



Fig. 415. — Tu bo-ovarian Cyst. 

A. Fimbriue of Tube;. B. Interior of (’yst of Ovary. 
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salpingitis, or may be absolutely without local symptoms, the exact 
nature of the condition being discovered at operation. When the 
abdomen is opened, an attempt should be made to save the Fallopian 
tube, and some ovarian tissue. This may be possible if no extensive 
inflammatory lesions are present. 

CYSTS OF THE FALLOPIAN TUBES 

A variety of small cysts may arise in the wall of the Fallopian 
tubes, but they arc of little clinical importance. 

On the surface of the tubes themselves there may be little collections 
of lymph, forming subpcritoneal blebs ; sometimes these serous collec- 
tions are definitely walled off as tiny cysts. The commonest form of 
tubal cyst is the so-called hydatid of Morgagni (Fig. 408) — a small 
spherical or oval cyst, resembling a small white grape, at the outer end 
of the tube. It is due to cystic changes in one of the tubal fimbriaj, 
and, as these fimbriae arc developed in the region of the pronephros, 
this hydatid has been classified by morphologists as a pronephric 
(jyst. It has little clinical significance. It is well to bear in mind, 
however, that torsion of the cyst occasionally occurs. The symptoms 
arc similar to but less severe than with torsion of an ovarian cyst. 

Again, in chronic salpingitis, a small portion of the raucous 
membrane may become walled off from the lumen of the tube, and 
by the continued secretion of the epithelium give rise to a tubal cyst. 
Such retention cysts may occur as tubal diverticula without any 
inflammatory changes being present. Cystic formation in the region 
of the tube may occur in echinococcal invasions (p. 881). 

SOLID TUMOURS OF THE FALLOPIAN TUBES 

Myoma and Adenoma. — Tumours of a fibromyomatous type are 
rai-e, and may be intramural or pedunculated. If conservative surgical 
measures are employed, c^are should be exercised to damage the tube 
lumen as little as possible. 

Adenomyomata are also rare ; they very closely resemble the 
thickening of the tube wall found in “ salpingitis nodosa ” (p. 957). 

Papilloma. — This epithelial tumour usually arises in the ampulla 
of the tube. By its growth it may distend the tube very much, and 
the lumen may become closed at one or both epds. There is a copious 
serous secretion from the tumour surface which, if the uterine end of 
the tube is })atent, may escape through the uterine cavity in the same 
manner as in a “ hydrops tubie profluens ’’ (p. 1030). 

The tumour may grow rapidly and, as in most epithelial growths 
of this type, there is a tendency to malignancy. While the epithelium 
covering the tumour is usually single-layered, and the stroma made 
up of fine connective tissue (presenting no evidence of an inflammatory 
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origin), the lesion in many instances has been preceded by an old- 
standing chronic salpingitis. 

The exact diagnosis of this tumour is difficult — it can hardly be 
distinguished clinically from an ovarian neoplasm. The association of 
such a swelling with the intermittent discharge of yellowish, mucus-like 
material from the vagina, and coincident attacks of pain, may give 
an indication of the condition. The discharge may be found to 
contain separated branching epithelial processes. If the tubal contents 
are discharged into the abdomen, these may attach themselves to the 
peritoneum and continue to grow and cause ascites. 

The tumour should be removed with the tubes and ovaries because 
of the risk of malignancy. 

Malignant Papilloma.- -In a certain number of cases the simple 



Fig. 4 jo. — Malignant Papilloma of Tul)e. 


Tilt: tulK’ luifi hoeii cut open. Tlio other tube was not alfeetcd. 


papilloma described above shows malignant changes. The epithelium 
proliferates and burrows through the tube wall. The growth is very 
active and irregular. Perforation of the tube, with extensive ascites, is 
an early event in the malignant development of this tumour, 

Adeno-carcinoma. — (a) Primary. — ^This tumour is rare and seldom 
occurs before the menopause. While it may develop from any part of 
the tube, it has been most commonly found to originate in the ampulla. 
It is usually bilateral ; evidence of a previous salpingitis has been 
found in many cases. Microscopic examination may reveal either 
irregular glandular alveoli or solid masses of epithelial cells. The 
tube becomes distended by the soft, greyish tumour, and perforation 
of the wall may occur, with a subsequent rapid spread throughout 
the pelvis and abdomen. The tumour is seldom diagnosed as of tubal 
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origin until operation. A watery, blood-stained vaginal discharge is 
generally present ; but this is also a feature of the much commoner 
condition of adeno-carcinoma of the uterus. Pain in the lower 
abdomen, ascites, distension and cachexia are the other clinical signs. 
Bimanual examination reveals a palpable tumour behind and to the 
side of the uterus — occasionally the condition is bilateral. 

The prognosis is grave. Complete removal of tubes, ovaries and 
uterus, together with the lymphatic glands in the i)elvis and lower 
abdomen, should be carried out when the condition has been diagnosed 
sufficiently early to make such an extensive operation worth while. 
Deep X-ray therapy is the alternative. 

(b) Secondary. — The tubes may be affected by direct extension in 
cases of advanced carcinoma of the body of the uterus. Metastases in 
the tubes seldom occur in carcinoma of the cervix. 

Sarcoma. — This is a very rare tumour which may originate in 
the fibromuscular wall of the tube. 

Chorionepithelioma. — This condition is very rare. It may appear 
either as a sequel to a tubal pregnancy or in cases where the pregnancy 
has been intrauterine. In the latter case the growth must be con- 
sidered as a metastasis, similar in nature to those found in the vaginal 
wall. The tumour grows rapidly, but the diagnosis is seldom made 
before the abdomen is opened. A strongly positive reaction to the 
Asciiheim-Zondek test will be present ((liorionepithelioma of Uterus, 
p. 984). 

in the surgical removal of the growth, unless the operator is certain 
that the uterus is not implicated, that organ should be removed with 
the tubes and the ovaries. The prognosis is grave, as the lesion is 
usually far advanced before it is suspected and operated upon. 

Endothelioma and Perithelioma. — Such tumours have been 
described as rare lesions of the tubes. Here again an exact diagnosis 
is only f)ossil)le after microscopic examination of the removed growth. 

HEMATOSALPINX 

This condition — viz., an accumulation of blood in the Fallopian 
tube — may be the accompaniment of a variety of lesions described 
in this and other chapters. It may develoj) as a result of atresia 
of the vagina or cervix (p. 777). Then it may result from a tubal 
mole (p. 343) which has disintegrated. It is not infrequently 
associated with fibroniyomata of the uterus (p. 937) and endo- 
metriomata. 

The clinical features are those of salpingitis, but may not be 
pronounced. 

In most instances the tube or tubes have to be sacrific*ed along 
with the ovary ; but occasionally conservative salpingostomy and 
resection of ovary (p. 1124) may be employed if the tube is not seriously 
affected. 



CHAPTER LII 


DISEASES OF THE PELVIC PERITONEUM AND CONNECTIVE 

TISSUE 

Peritonitis — Cellulitis —Hscmatot’eJe and Haeniatoma — Endonietrioma - 
Tumours of Rectogenital Cellular Tissue 

PELVIC PERITONITIS 

P ELVIC PERITONITIS is the term used to describe au infection 
of the peritoneum which is localised in the pelvis. Years ago 
a special term — perimelritu — ^was introduced to describe this 
condition, but it has disappeared from general usage and the 
older term, the heading of this section, is again universally employed. 
The infection may have originated in the abdominal cavity above, 
the pelvic peritonitis being the end result ; but much more fi'equently 
the infection is pelvic from the commencement. 

etiology. — While (vppendicids is the commonest cause of infection 
of the pelvic peritoneum if men, women and children are included, it 
drops down to a lower place if we consider women only. In women 
between the ages of eighteen to fifty puerperal and gonorrhoeal infections 
assume first and second places ; then comes appendicitis. Tuberculous 
infection is less common ; while in a very small number of cases 
infection comes from the colon (appendices-epiploicae). Peritonitis is 
never idiojjathic : it results from an infection in an abdominal or 
pelvic organ, or borne by the blood -stream as in the ca.se of tubercle. 
There are, however, distinctive features about pelvic peritonitis to 
warrant its being considered as a clinical entity, although in reality 
it is a symptom not a di.sease per .se.. 

Puerperal Infection. — Under this heading are included not only the 
infections which arise during labour at term but also those associated 
with abortion. These have been discussed in Ohapter XXXVll. 

Of the cases which do not terminate fatally a few may end in 
complete local recovery ; but the great majority finish up with uterus, 
tubes and ovaries less or more permanently injured, persisting 
functional disorders, and impairment of general health. Puerperal 
infection is responsible for nearly all the cases of chronic subinvolution 
of the uterus and 50 to 00 per cent, of the examples of pyosalpinx and 
salpingo-oophoritis. An encysted peritonitis is an occasional end result. 
This condition, as we have seen, may closely simulate an ovarian cyst 

(p. 1021). 

Oonorrhoea,.—The ideal soil for the gonococcus is the mucous 

J04U 
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membrane of the uterus and the Fallopian tubes (p. 869) : it does not 
flourish when it reaches the peritoneal cavity. A pure infection by the 
gonococcus may cause pyosalpinx or salpingo-oOphoritis with matting 
of the tubes, but it does not cause a virulent peritonitis. Should such 
a condition develop, it is because a streptococcal or staphylococcal 
infection has been superimposed on the original gonococcal infection. 
These secondary organisms are able to thrive more easily because 
of the damage primarily wrought by the diplococcus. 

Tubercle. — Tuberculous peritonitis has been already considered 

(p. 880). 

Appendicitis. — Apart from the acute general peritonitis which 
commonly follows rupture, an infected appendix may be associated 
with either an acute or a chronic pelvic peritonitis. In the former 
event the clinical history and the physical signs make the diagnosis 
easy, but in the latter the condition may be difficult to distinguish 
from (a) a chronic salpingitis, (6) a right-sided ectopic pregnancy, 
(r) an ovarian cyst with twisted pedicle. An accurate diagnosis in 
respect to these conditions is of the utmost importance ; because while 
appendicitis, ectopic? pregnancy and an ovarian cyst with twisted 
pedicle require immediate operation, salpingitis is best treated by 
rest, douches, etc., until the acute stage has passed (p. 1034). 

Most difficult to unravel may be cases in which the inflamed 
appendix sinks into the pouch of Douglas and forms an abscess, with 
tubes and ovaries secondarily involved, the mass being indistinguishable 
from a salpingitis, except by the clinical history or when the abdomen 
is opened at operation. Thus appendicitis may result in serious injury 
being done to tubes and ovaries {idde Sterility), although seldom to 
as grave a degree as puerperal or gonorrhoeal infection inflicts. 

Diverticulitis. — This condition, if affecting the sigmoid flexure and 
pelvic colon (rectum), may in its acute phase closely resemble an 
appendicitis, only, naturally, the physical signs are more especially 
localised to the left iliac fossa. Here again the condition may simulate 
or be simulated by left-sided sal f angitis, tubal pregnancy or ovarian 
cyst with twisted pedicle. 

The gynaecologist most commonly encounters the condition in its 
chronic form w^hen the inflammatory mass (bowel, tube, ovary) 
felt in the left side of the pelvis may closely resemble a mulignanl 
ovarifiN furnoiir or a carci}ioma of rectum. A barium meal or barium 
enema followed by a radiograph clears up the question of diverticulitis 

Other C arises. — The hsematocele resulting from an ectopic pregnancy 
usually remains sterile, but organisms may penetrate from the bow'el 
and give rise to a pelvic peritonitis (p. 355). 

Then peritonitis may follow a major operation on uterus, ovaries, 
tubes ; and occasionally even from a curettage if virulent organisms 
have been introduced during the operation. Peritonitis is particularly 
liable to occ^ur if the uterus is curetted for any septic condition — 

60 
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(a) retained placenta or membranes ; (6) incomplete septic abortion ; (c) 
septic condition of uterus associated with advanced carcinoma of uterus. 

Uterine and ovarian tumours are sometimes complicated by pelvic 
inflammatory lesions from circulatory disturbances, such as torsion 
of the pedicle or impaction — ^this type of peritonitis is usually mild, 
and the adhesions can be easily separated. Occasionally organisms 
penetrate the tumour from the bowel or from the uterus, when extensive 
inflammatory changes may occur in the tumour which may even 
proceed to abscess formation. 

Clinical Features. — The onset may be associated with sickness, 
vomiting, a rise of temperature and sometimes a rigor. Pain is severe, 
is localised in the lower abdomen, and is increased by pressure in the 
iliac fossa3. Abdominal rigidity may be present at a level well above 
the pelvic brim. This rigidity is more marked on the right iliac fossa 
with appendicitis and in the left iliac fossa with diverticulitis. Even 
when the infection spreads upwards from vagina and uterus, as pertains 
in puerperal and gonorrhoeal infections, tenderness and rigidity may 
be more pronounced on one side ; because while both adnexa are 
generally affected one may be more severely involved. There is 
generally some distension with tympanites. Respirations are more 
frequent and shallow : the tongue is dry and furred. The patient 
lies in bed with the knees flexed, avoiding all movement. In a con- 
siderable number of cases the infection is lethal ; but the process may 
subside and a slow recovery (seldom complete) takes place, and many 
cases are rescued by operation . 

On vaginal examination the vault appears full and very tender. 
Pressure on the cervix causes great pain. The pouch of Douglas 
appears filled with some semi-solid substance ; but nothing definite 
can be made out, as all the pelvic organs are implicated. Should 
abscess formation occur, the swelling in the posterior fornix becomes 
elastic and sometimes even fluctuant. If spontaneous evacuation occurs 
it is usually into the bowel, seldom into the vagina. There is always 
some involvement of the cellular tissue associated with the peritonitis, 
but pelvic cellulitis as a sj)ecial entity is considered in the next section. 

Treatment. — The treatment of a case of pelvic peritonitis requires 
very careful consideration, and depends upon the source of the 
peritonitis, the extent of the involvement of the pelvic viscera, and 
the presence or absence of a collection of pus in the pelvis. 

Puerjperal Origin . — In the puerperal type we have seen that the 
peritoneal lesion may clear up very well, though damaged tubes and 
ovaries may remain. In few puerperal cases is operative treatment 
advisable during the acute or subacute phase. 

There are, however, a few puerperal cases in which more radical 
treatment has to be carried out. When the patient is going rapidly 
downhill in the early days of the puerperium in spite of recognised 
treatment (p. 646), or when, after two or three weeks of a less 
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virulent infection, there is no sign of improvement, it may be advisable 
to remove the uterus, tubes and ovaries or to drain the pelvis through 
the vagina (p. 647). 

When the acute phase has passed and the lesion has settled down 
to a chronic pyosalpinx or a salpingo-oOphoritis, treatment depends 
on the condition of these organs (p. 1035). Recrudescence of the 
localised peritoneal lesion occurs in the form of perisalpingitis, and 
the significance of this condition has already been described (p. 1033). 

Oonorrhoeal Origin , — As has been already indicated, the gonococcus 
itself is seldom a cause of marked pelvic peritonitis. Such a com- 
plication is due to superimposed more virulent pyogenic organisms. 
The treatment of gonorrhoea is discussed elsewhere (p, 870). 

Appendical Origin . — ^Abdominal section should be performed im- 
mediately. If drainage is necessary it should be carried out through 
the loin, so that the ovaries and tubes may not become secondarily 
infected, as is more likely to occur if vaginal drainage is employed. 

Where a collection of pus is present deep in the pelvis, either in 
an acute case or in an old-standing case, drainage can be very easily 
established through the posterior fornix. Later, when the patient has 
recovered, the abdomen may have to be opened and adhesions between 
individual organs broken down. By this means serious permanent 
disability to tubes and ovary may be prevented. 

Particularly serious are cases in which a suppurating appendicitis 
occurs during pregnancy (p. 241) or the puerperium (p, 658). 

Other Cases , — An infected pelvic haematocele should bo drained per 
vaginam^ and this is sufficient treatment in most cases (p. 358) ; in a 
few the persistence of symptoms may require a subsequent laparotomy. 

Where the peritonitis is associated with large tumours the abdomen 
should be opened and the causal lesion dealt with : vaginal drainage 
may require to be established at operation. In the case of an ovarian 
abscess impacted in the pelvis, it may be better treatment to drain 
the contents through the vagina and deal with the cyst through the 
abdomen at a later date. 

Pseudomyxoma Peritonei. — In the exploration of the pelvis a 
collection of straw-coloured, tenacious, jelly-like fluid may be found 
closely adherent to the peritoneum. In most cases it is associated 
with an ovarian cystoma (p. 1000) although it has been found in 
cases of appendicitis ; inflammatory reaction is slight. 

PELVIC CELLULITIS 

Inflammatory lesions of the cellular tissue of the pelvis have been 
understood for a much longer time than pelvic peritonitis — our more 
exact knowledge of the latter has grown with the development of 
abdominal surgery. In the old descriptions of the condition, 
“ phlegmon was the term used ; later the term ‘‘ parametritis 
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was introduced, indicating a lesion of the cellular tissues round the 
uterus. Now the designation pelvic cellulitis is recognised as the most 
accurate, in that the lesion may affect any part of the cellular tissue 
of the pelvis. 

The cellular tissue of the pelvis is involved secondarily in most 
of the infective lesions already mentioned — e.g. salpingitis, salpingo- 
oOphoritis, and even occasionally appendicitis. There is, however, 
a primary infection of the pelvic cellular tissue which remains 
confined or practically confined to that tissue and runs a definite 
clinical course (p. 647). In such the remaining pelvic structures, 
particularly the tubes and ovaries, usually escape serious damage. 

iEtiology. — Pelvic cellulitis occurs when infection extends into the 
pelvic cellular tissues as a result of some injury to the walls of upper 
vagina and cervix. In most instances the cervix or vaginal wall has 
been lacerated during parturition. On occasions the injury has been 
done during dilatation of the cervix or curettage. And still more rarely 
infection has extended from a sloughing fibroid or an ulcerating 
carcinoma. But if associated with these neoplasms the cellulitis is 
seldom extensive ; more commonly the tubes are involved. 

So close is the association between injury to the cervix and pelvic 
cellulitis that such a history may be of great assistance in diagnosis. 
The organisms usually found are varieties of anaerobic streptococci, 
staphylococcus and Bacillus cold. In most cases the infection is mixed. 
The gonococcus is never the primary agent in the production of pelvic 
cellulitis, because it spreads along the surface of mucous membranes ; 
where cellulitis occurs in the train of a gonorrhoea, it is due to a 
secondary infection by streptococcus or staphylococcus. 

Pathological Anatomy. — The localisation and spread, together 
with the physical signs, of pelvic cellulitis depend upon the anatomical 
relationships of the cellular tissue in the pelvis, which has already 
been described (p. 34). This tissue is continuous witli the subperitoneal 
cellular tissue of the abdomen, but is shut off by a very complete 
diaphragm from the cellular tissue of the perineum. The only channels 
through which the pelvic tissue communicates with the cellular tissues 
at lower levels are the exits of the femoral ring, the sacro-sciatic 
foramen and the obturator foranien ; but it is seldom that a pelvic 
cellulitis spreads through these channels. 

The distribution of cellular tissue is not uniform. Over the upper 
portion of the anterior surface of the uterus and right down to the 
level of the internal os on the posterior surface it is very scanty, as 
the peritoneum is adherent to the muscle tissue. The same scantiness 
exists over the upper surface of the Fallopian tubes and also on that 
part of the anterior surface of the sacrum which is not covered by the 
bowel. There is considerably more cellular tissue between the bladder 
and the uterus, between the layers of the broad ligaments and in 
utero-sacral ligaments around the rectum. The greatest accumulations, 
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however, are found in the space of Retzius (between the anterior wall 
of the bladder and the symphysis pubis), and at the base of the broad 
ligament on each side of the cervix where it forms the very dense 
and important paracervical tissue. As the paracervical tissue extends 
down as far as the upper third of the vagina it is easilv infected in 
tears of cervix or vaginal vault; it is in this locality that cellulitis 
most commonly commences. 

While injury to cervix or uterus in the non-gravid from dilatation 
or curettage may be followed by cellulitis, should infection occur, the 
cellulitis is seldom as extensive as where it follows a parturition. 

During pregnancy the cellular tissue becomes increased in amount, 
more open in texture and more vascular ; this explains why infections 
in the puerperium, following trauma at parturition, extend so rapidly. 
In the typical case of puerperal cellulitis the infection is at first limited 



Fi<i. 417. — Oiap:rammatic Illustration of Pelvic Cellulitis. 
A. J.utoral Elfiision. B. Po<?terior lOlfuslon. 


to one, or is more pronounced on one side. That side is more often 
the left than the right, because laceration of the cervix occurs more 
commonly on the left side (p. 596) ; possibly, also, the presence of 
tlie pelvic colon may influence the greater frequency of left-sided 
(cellulitis. 

The effusion tends to travel outw^ards towards the pelvic wall, 
then upwards and forw^ards along the pelvic fascia ; in consequence an 
indurated mass may be felt closely applied to the bony wall along 
the ])elvic brim (Fig. 417). At other times the effusion extends to the 
other side of the cervix and along the utero-sacral ligaments to the 
tissue around the rectum. Again, it may extend to the loose tissue 
occu])ying the s])ace of Retzius and reach the anterior abdominal 
wall. 

In the majority of cases the stage of suppuration is never reached ; 
the effusion is absorbed and no trace of the lesion is left. A little 
induration may remain, but only in a relatively small nimiber of cases ; 
ultimate cicatrisation of the affected tissue may draw the cervix 
towards that side, and cause also hxation of the uterus. 
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In a number of cases, however, the inflammatory process does not 
stop at effusion, but goes on to suppuration and abscess formation. In 
this eventuality the upward extension of the inflammatory process 
continues, and a line of induration develops parallel to and above 
Poupart’s ligament — the abscess commonly points in that position. 
The extension of the infective process may travel along the infundibulo- 
l^elvic ligament and along the course of the ovarian vessels, right up 
to the perirenal area, where an abscess may develop. In a few cases 
‘‘ pointing ’’ occurs towards the rectum an inch or two above the anus 
or towards one vaginal fornix. Unusual situations for the pointing of 
such abscesses are Scarpa’s triangle, the buttock and the ischio-rectal 
fossa ; in these cases the spread has occurred through the exits already 
mentioned (p. 1044). 

Spontaneous evacuation occurs much less frequently now than in 
former days, because the gynaecologist usually anticipates this by 
incision and drainage. But there still occur instances in which a 
large discharge of pus takes place per rectum. 

In the type which appears above Poupart’s ligament the process 
travels slowly, and weeks may elapse between the initiation of the 
infection and pointing of the abscess. 

Clinical Features. — ^Wliile the features of a typical puerperal 
cellulitis, once it is established, are characteristic, it may be difficult 
to differentiate the lesion in the early stages from other infective 
conditions. The history of a curettage or the presence of an infected 
neoplasm suggests the possibility of this complication where a 
cellulitis arises apart from the puerperium. 

In the Piierj^eriim ,. — The temperature and pulse are not quite satis- 
factory, though the patient may not show signs of serious illness 
(p. 647). Mild, subjective symptoms may be present, such as headache, 
malaise or depression. The acute stage is not reached until the end 
of the first or well into the second week ; the patient may then have 
a rigor, followed by a rapid pulse and a high temperature. Pain, not 
usually of a very severe type, may be complained of on the affected 
side. 

Vaginal examination may reveal a uterus only slightly larger than 
the normal for the stage of the puerperium ; attempts to move the 
uterus by pressure on the cervix cause pain. A feeling of fullness 
may be appreciated at the base of the broad ligament on the affected 
side (most commonly left side as stated). It may not be until 
a few days later that a distinct effusion can be felt, pushing 
the uterus to the other side. In the case of cellulitis the effusion 
gives the impression of being associated with the anterior rather than 
the posterior part of the pelvis ; the reverse is the case in the exudate 
of a peritonitis. 

After a Curettage . — ^The incidence of a cellulitic infection is usually 
much earlier. Within two or three days a rigor with a rise of 
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temperature and pulse occurs, and very soon an effusion can be 
recognised on one side. As stated, the effusion seldom assumes the 
dimensions of an effusion following a puerjHjral infection. 

In association with this infective effusion, signs of the involvement 
of other organs may occur. Constipation, with painful defsecation, 
may be present. A mild cystitis is very frequent. We have seen what 
a large amount of cellular tissue surrounds the bladder, and from this 
the vesical mucous membrane may become infected. The pelvic 
and femoral veins may become thrombosed, but this is a fairly rare 
complication ; the resultant swelling of the leg is seldom so extensive 
as in “ phlegmasia alba dolens ” (p. 048). 

The general condition of the patient remains unsatisfactory, but 
in most ceases, with the spontaneous arrest of the process and the 
absorption of the exudate, the disturbing signs disappear. When pus 
formation occurs the temperatime is of a high, swinging type, but 
the pulse seldom shows such marked disturbance as the temperature. 
Sweatings are frequent, and the usual signs of septic absorption appear ; 
the patient be(;omes thin and emaciated. 

Prognosis. — Fortunately, the prognosis in a typical pelvic celluhtis 
is good. In spite of the large effusion and the high, swinging 
temperature death very seldom results ; and septicaemia and pyaemia 
rarely occur. When the pus has been evacuated in the suppurative 
type, the sinus usually closes up soon and few traces of the lesion 
may be left. In many cases the convalescence is prolonged, but where 
thorough treatment is carried out the prospects of complete recovery 
are very good. Tliere may be some displacement of the cervix to 
one side, resulting from cicatrisation, or it may be drawn upwards and 
bacikwards by the cicatrised utero-sacral ligaments, thus producing 
an acquired acute anteflexion. In the latter type, pressure on these 
ligaments from the vagina causes pain, and the patient may suffer 
from dyspareunia (p. 812). 

When a case in which there has been an undoubted cellulitis does 
not clear up it is almost certain that other organs are involved (e.g. 
Fallopian tubes) which are responsible for the persistence of the 
symptoms. 

Differential Diagnosis. — There are few conditions which simulate 
pelvic cellulitis. In the acute stage the history of a recent parturition 
or of an operation on llie uterus, or the jmei^ence of a tumour with 
the local signs of infection, is diagnostic. When the stage of fever 
is over, diagnosis from physical signs may be more difficult, though 
a careful investigation of the clinical history will usually be most 
helpful. 

The condition which most frequently causes confusion is pelvic 
peritonitis of tubal or appendical origin. In the subacute stage it 
may be difficult to determine whether the pelvic infection is limited 
to the cellular tissue or involves the tubes also. A unilatei^al lesion is 
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Usually of cellular tissue origin, whereas a bilateral lesion is usually 
associated with tubal infection. 

The following differential summary may be helpful : — 


dStiology. 


Symptoms. 


Vaginal ox- 
amination 
and nature 
of swelling. 

Rectal ex- 
amination. 

Progress. 

(!) 0 u r s e of 
disease. 


Pelvic Peritonitis. 

Puerperal infection, especially of 
body of uterus ; gonorrhoea, 
ruptured ectopic pregnancy, 
tubercle, appendicitis, divertic- 
ulitis, etc. 

Pain (early) — very pronounced in 
early stage, less in chronic 
condition : defsecation (]>ainful). 

Bohijid uterus ; elastic at early 
stage. 


Effusion between rectum and 
uterus. 

Prognosis should be very guar(le<l 
Rarely a sponlaneous cure ; pus 
sometimes emi)ties into bowel : 
sterility very frequently follows. 


Pelvic Celhilkis. 

Puerperal infection, 
especially of cervix, 
curettage, etc. ; but not 
gonorrhoea. 

Begins about tenth day 
of ])uerpcrium, sooner 
if it follows cunjttage ; 
])ain, but not extreme. 

Side of uterus, although 
sometimes surrounds 
cervix ; indurated at 
first, then soft if 
abscess forms. 

Effusion may surround 
rectum like horseshoe. 

(Tood, almost never fatal. 

Effusion often absorbed 
spontaneously ; if ab- 
scess points, gener- 
ally above Pou]>art’s 
ligament ; sterility 
rankly follows. 


Pelvic neoplasms arising from the ovary or uterus, wdiicli haj)peii 
to be imbedded in the broad ligament. esiKicially where the tumour 
has become infected, may closely resemble a pelvic cellulitis. In 
point of fact, in such cases there is always some secondary cellulitis. 
A careful investigation of the clinical history is of great importance, 
but in many cases an examination under a general anaesthetic will be 
necessary before a diagnosis can be established. The outline of 
an ovarian or uterine neoplasm is usually more easily defined, 
except where there is pronounced infection round the tumour. 
Rectal examination in these cases may give a much better 
opportunity of determining the relationships and origin of the pelvic 
swelling. 

The same applies to ectopic pregnancy, especially where it has 
made its way between the folds of the broad ligament, or given rise 
to a pelvic ha^matocele. The history, when definite, is of the utmost 
value in diagnosis. Most difficult are the cases in which the ectopic 
pregnancy has been mistaken for an intrauterine abortioti, and the 
effusion in the pelvis is regarded as due to infection. 

Treatment. — The treatment of sepsis in the jnierperium and the 
use of sidphonamides arc considered in (hapter XX XV 11. 
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When the condition is definitely a cellulitis, hot vaginal douches 
(108° to 110°) should be given twice daily. Vaginal tampons soaked 
in glycerine and ichthyol (6 per cent.) should be inserted at night and 
removed in the morning, thereby withdrawing large quantities of fluid 
from the tissues. While these tampons are always very beneficial 
in the subacute stage, they sometimes cause too much discomfort in 
the acute stage. Douching and tamponage should be continued 
for fourteen days, stopped for seven days, and then resumed only 
when they seem necessary. The diet should be carefully chosen, 
and should be simple and easily assimilated. Elimination should 
be supervised. Tonics containing iron and arsenic help recovery. 
One of the best preparations for the purpose is Syrup of Iodide 
of Iron. 

Creat help in the relief of discomfort and in the absorption of 
the exudate is obtained by the application of heat to the abdomen. 
Turpentine and laudanum stupes may be used, but such a preparation 
as antiphlogistine is even more useful. Heat may be applied over 
the whole pelvis by the use of a closed cradle fitted with electric 
bulbs. This last method hastens the absorption of the exudate, but 
if the applications are too prolonged, they may prove exhausting to 
the patientr fifteen to twenty minutes’ application twice daily is 
adequate. X-rays (modified dosage), if employed, should be used with 
great caution as injury may be done to the ovaries. 

It is most important that the patient should be kept in ted 
until the effusion has completely subsided— -neglect of this pre- 
cautionary measure may lead to an acute recurrence. Recovery is 
oftcJi slow. 

Surgical Tre/ilmenL- No operative treatment should be employed 
until there is definite pus formation. 

The incision should be made at the most dependent part of the 
abscess, and the best site may be the posterior vaginal fornix. W^here 
the abscess is larger, and points above Poupart’s ligament, incision 
there is preferable. The pus collection may have to be attacked 
from other directions, for example, through the anterior fornix 
between bladder and uterus, or through the rectum after over- 
stretching the sphincter. After the pus has teen evacuated a rubber 
drainage tube sliould be inserted — gauze should not be employed 
for drainage. 

Treatment of the ultimate displacements due to cicatrisation 
may be difficult, as incision of the cicatrised tissue is followed generally 
by a return of the contraction. In the case of contraction of the 
utero-sacral ligaments, if pelvic discomfort is not relieved by periodic 
courses of douching and tampons, it may be deemed advisable to open 
the abdomen, divide the cicatrised tissue and cover the incisions 
with peritoneum. But we have seldom seen mucdi benefit result from 
attempts at improvement by surgical measures. , 
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PELVIC H.EMATOCELE AND HEMATOMA 

A pelvic hcematocele is a collection of blood in the pouch of Douglas 
— pelvic hcematoma is an effusion of blood into the cellular tissue of 
the pelvis. 

Pelvic Hsematocele. — This condition results in most cases from 
an ectopic pregnancy (p. 354). On occasions it has resulted from 
haemorrhage from a ruptured Graafian follicle, from rupture of a vessel 
on the surface of an ovarian tumour or a fibromyoma of the uterus, 
or an enlarged vein in the broad ligament. It may also develop in cases 
of atresia of the vagina or cervix, where the menstrual flow has 
regurgitated through the tubes (p. 777). 

The treatment of this condition when due to ectopic pregnancy or 
a ruptured vessel, as mentioned above, is immediate abdominal section. 
In cases where there has been regurgitation of blood as a result of 
atresia of vagina (imperforate hymen) absorption generally occurs. 

Pelvic Heematoma. — This condition also results most often from 
an ectopic pregnancy (p. 343). It may occur as a complication of the 
later months of an otherwise normal pregnancy and may simulate 
very closely “ concealed accidental haemorrhage ” (p. 58(>), or from 
spontaneous rupture of the uterus ” during pregnancy (p. 598). It 
may occasionally arise apart from pregnane\^ if a large vein in the broad 
ligament should rupture. The condition has ])een already described 
(p. 60(3). 

Endometrioma. — Such growths most commonly arise in the ovai\v 
(p. 1015). They may also develo]) in the pouch of Douglas from portion 
of endometrium engrafted on the peritoneum. Endo 7 rietriosis is the 
generic term given to all growths containing endometrial tissue — 
chocolate cysts of ovary, small adenomata on surface of uterus in 
Douglas’ pouch or elsewhere in the j)elvis (p. 954), 


TUMOURS OF THE RECTO-GENITAl. SPACJE 

Tumours of various ty])es may o'ecur in the cellular tissue between 
the reproductive organs and the rectum. All of them may be difficult 
to differentiate from intraperitoneal growths which have become 
anchored in the pouch of Douglas. In their removal special care must 
be taken to avoid injuring the bowel, as the bowel wall may be very 
closely incorporated with the tumour. 

Adenomyoma. — These most interesting tumours have been already 
described (p. 957). They are usually very tender on pressure, and often 
cause dyspareunia (p. 812). As already mentioned, they may penetrate 
through vaginal fornix and simulate a malignant growth. They 
probably arise from some of the embryonic structures — ^relics of the 
Mullerian ducts. They may be removed either through the abdomen 
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or the vagina, according to their accessibility, or alternatively and 
preferably treated with radium (vide p. 958). 

Fibromyoma. — Cervical hbromyomata are considered in Chapter 
XLVIII (p. 935). As a complication of labour they are referred to 
earlier (p. 549). 

Cysts. — These may arise from the lower end of Gartner’s duct, 
as shown in the illustration (p. 899). Dermoid cysts are very 
occasionally found in this situation. 

Sarcoma. — As a great rarity this type of malignant tumour may 
develop in this region, although it may be difficult to determine the 
exact site of origin. 
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CHAPTER LITI 


INTRODUCTORY 

Preparations for Operation— General Remarks regarding Surgical 
Technique — ^Postoperative Treatment 

W E have deemed it advisable to introduce this chapter so that 
the beginner may learn the principles and the essential 
details of technique in gynsecological surgery. 

1. PREPARATIONS FOR OPERATION 

General Preparation. — Although operations vary in severity, 
it must be clearly understood that none can be undertaken without 
risks to the patient being incurred. The two great risks are from 
nUcTsthesia and from infection. The danger from ancesihesia (ian be 
reduced to a minimum by the thorough preparation of the patient 
beforehand, and by care exercised in the choice and in the 
administration of the anaesthetic. 

The risJi of rnfectiov — infinitely the greater of the two — is to be 
avoided by the careful preparation of the patient, the field of operation, 
sutures, ligatures, instruments and dressings, and of surgeons, 
assistants and nurses. The simplest operations may be followed by 
death if these details are not followed — for example, even the simple 
operation of curettage of the uterus may have a fatal termination. 

Unless in cases of emergency, it is advisable that twenty-four 
to foity-eight hours should be allocated to the preparation of all 
patients prior to operation. The following are some of the details to 
which special attention should be directed : — 

Bowels , — The bowels should be thoroughly evacuated, first of all by 
a purgative (preferably castor oil), then by two enemata to ensure that 
the lower bowel is well emptied. The castor oil, or other purgative 
selected, should be administered thirty-six hours or so before operation, 
and the last of the two enemata should not be given too soon before 
the operation. The patient should never be 'disturbed by enema on 
the day of operation. Too free purgation, and especially enemata, 
sometimes produce marked disturbance, such as -faintness, sickness 
and mental depression. The patient should therefore be given a few 
hours’ time to recover before the anjesthetic is administered and the 
strain of the operation encountered. 

Diet , — During the twenty-four to forty-eight hours of preparation 
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the diet should be simple, and plenty of fluids, such as barley water, 
weak tea, glucose and orange juice should be given. Prolonged starva- 
tion predisposes to acidosis, but it is undesirable that the patient 
should have solid food in the hours immediately before the operation. 
A cup of soup or tea two hours beforehand is the last nutriment she 
should receive. 

Kidneys . — It is important to secure good renal activity beforehand, 
for this undoubtedly lessens sickness and other complications which 
result therefrom. 

Mouth . — Septic conditions of teeth, gums, etc., are often responsible 
for the parotitis, pulmonary disturbance, etc., which occasionally follow 
quite simple operations. It is therefore desirable that the mouth and 
teeth should be thoroughly cleansed and all septic stumps removed 
prior to operation. This is often difficult to arrange, especially in 
the case of hospital patients who give very little attention to their 
teeth and gums. 

Sedatives. — Hyoscine and morphia gr. of hyoscine, \ gr. of 
morphia) nia}^ be administered with advantage immediately before 
the operation. Undoubtedly, in a few cases morphia and hyoscine 
produce sickness, so that if patients have had previous experience of 
sickness from morphia it is well to substitute some other narcotic. 
Avertin per rectum is an excellent basal narcotn; to be followed by gas 
and oxygen anaesthesia {vide p. 1059). 

Routine Medical Examination . — This is an important matter to 
attend to, and we are inclined to think it does not receive sufficient 
consideration. The more ordinary disturbances which occasionally 
handicap patients and operator are bronchitis, valvular disease of the 
heart, myocarditis, goitre, albuminuria and glycosuria. With a simple 
bronchitis it is advisable to delay operation, and the same applies to 
any catarrh of the respiratory tract. Ordinary valvular disease of the 
heart is seldom of serious consequence provided the cardiac muscle is 
satisfactory ; but myocarditis is a serious complication, especially if 
the prospective operation is likely to be prolonged or difficult. As 
regards enlargement of the thyroid gland, one finds that this is very 
common if a routine examination of all patients is made. It is not of 
serious consequence provided there is no tachycardia, but if this 
exists, the surgeon would be well advised to delay operation until the 
thyroid and cardiac conditions arc improved by medical treatment. 
Albuminuria and glycosuria are serious com})lication8, and unless 
the operation is one of urgency it should be delayed until tbesci (conditions 
are improved. 

Pkepabation of the Field of Operation. — The preparation of 
the field of operation, so that the skin, vaginal mucous membrane and 
the parts about the vulva are rendered surgically clean, is a matter 
of primary importance. It is comparatively easy to sterilise the skin 
of the abdomen and for surgeons to ensure that they do not convey 
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infection by their hands, clothing, breath, etc., but it is very difficult 
to thoroughly cleanse such areas as the vulva, lower regions of the 
reproductive tract and the cervix. 

The Skin of the Abdomen and surrounding Parts. — The preparation 
of the surgical field in abdominal operations can be carried out 
nowadays very thoroughly and very effectively, especially where the 
patient enters the hospital forty-eight hours before operation. The 
first step, no matter which method of sterilising the skin is favoured, 
is to shave the skin over the whole abdomen, pubes and vulva. We 
have tried many methods, and some of us have kept careful notes of 
the healing of wounds under different methods, and we are convinced 
that there is very little to choose between the antiseptics employed. 
The most important step is the thorough cleansing of the parts with 
soap and water, but it is advisable to employ, in addition, some 
antiseptic. One of the oldest to be employed, and very effective, 
although modern surgeons do not employ it very frequently, is carbolic 
acid (1 : 20). 

In later times, tincture of iodine came into favour. Here it is 
necessary that the skin, after being cleansed, should be thoroughly 
dried with methylated spirit. Twelve hours before operation the 
skin should be ])ainted witli tincture of iodine (3 per cent.) and 
a dry dressing applied. When the patient reaches the operating- 
table a fresh coat of iodine is applied. Dettol or picric acid 
(3 per cent, in rec-tified spirit) are both useful and less irritating 
to the skin. 

Disinfection of Vulva. — The cleansing of the vulva, perineum and 
the area around the anus for vaginal and perineal operations is most 
difficult . Disinfection of tliis area has been fully described in 
connection with obstetric practice (p. 693). 

If the bowels have been carefully evacuated in the manner already 
desciibed, there is seldom any contamination from faeces expelled 
during perineal and vaginal operations, but the anal orifice should 
be (covered by a piece of gauze fixed with clips. 

Disinfection of the Vagina. — The vaginal canal is generally cleansed 
by douching — this is not sufficient. In all perineal and vaginal 
operations the vagina should be thoroughly washed with bicarbonate 
of soda solution to remove the mucus, then with ethereal soap and 
well dried. The final application is very much a matter of choice — 
Dettol or mercurochrome is excellent. This' disinfection should be 
carried out by an assistant when the patient is on the operating- 
table. Where infection of the vagina is more pronounced, as, for 
example, in carcinoma of the cervix, more radical measures for cleansing 
the vagina are necessary. Rome employ tincture of iodine, but a 
better antiseptic is a solution recommended by Browning, It consists 
of Brilliant Green (free from zinc sulphate), 5 per cent. ; methyl violet, 
6*5 per cent., in 50 per cent, alcoliol. 

67 
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The vagina should be disinfected very thoroughly prior to all 
abdominal operations. Unless this simple rule is followed, the surgeon, 
in dealing with abdominal conditions, may open up possible channels 
of infection from the vagina. Besides, with inflammatory conditions 
of adnexa, adherent tumours, etc., it is often necessary to perform 
hysterectomy or to employ vaginal drainage — both these procedures 
may be followed by an ascending infection from the vagina if the 
latter has not been thoroughly cleansed beforehand. 

Disinfection of Cervix, — In the simple operations of dilatation and 
curettage, the uterine cavity may be infected from the cervix, and 
consequently it should be thoroughly disinfected. It is difficult to 
disinfect, because infecting bacteria find lodgment in the glands of 
the canal. For the purpose, a pledget of gauze soaked in Dcttol solution 
should be placed in the canal for two or three minutes. 

Disinfection of an ulcerated cervix, the seat of carcinoma, is best 
secured by scraping and very thorough cleansing with brilliant 
green,” already mentioned. It is of supreme importance that this 
should be done, as a considerable number of the fatalities following 
the radical oj)eration result from a low form of sepsis. However, the 
radical operation for cervical carcinoma with ulceration is now seldom 
employed if radium is available (p. 970). 

Sutures and Ligatures.— Except for the supporting sutures of 
silkworm gut, catgut is the best material for suturing tissues or 
ligating vessels. All varieties of suture material are now put u]> 
in sealed tubes ready for use- -few surgeons prepare their own ligatures 
or sutures. 

Instruments. — The sterilisation of instruments is comparatively 
simple. In this country we generally do it by boiling, and it is 
certainly an easy and convenient method. In many cliniques on the 
Continent and in America dry heat is employed. This is better for 
the instruments, but it is more complicated, and requires a special 
steriliser and fittings. 

Swabs and Dressings. — The preparation of these materials is 
much simpler to-day than formerly, in most cliniques three sizes of 
swabs are used : (1) large rolls of gauze ; (2) large squares ; (3) small 
squares. These are made up in packets of twelve, so that the nurse 
in charge of the dressings and the one who collects the soiled and 
discarded swabs can immediately tell at any time during the operation 
whether or not all swabs can be accounted for. In abdominal operations 
it is advisable to have long tapes (with a disc attached) sewn into one 
corner of the large swabs. The smaller sivahs should only be used 
on a holder. By this means there is practically no possibility of 
a swab being left in the abdomen or vagina. The dressings em- 
ployed are of the simi)le8t — a simple dressing of the abdominal wound 
is a piece of gauze fixed over the wound as shown in the illustration 
(p. 1066). If, however, the wound has been infected, or if there is 
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a chance of its having been infected, sublimated or cyanide gauze 
may be used. 

Operating-room. — A bedroom is a poor substitute for an 
operating-theatre. When it is absolutely essential that a major 
operation should be i)erformed in such unfavourable surroundings, 
the room should be, as far as possible, cleared of all hangings, furniture, 
carpet, etc. The danger of infection from atmospheric contamination 
is not great, and so operations performed in private houses give results 
very little worse than those performed in operating-theatres, provided 
attention is paid to essential details. 

C/HoiCE OF An.®sthetic. — We have already considered the choice 
of anaesthetics and analgesics in obstetric practice (pp. 413-422). Here 
we can spare only a few lines for anaesthetics in gynaecological surgery, 
the administration of which is to-day almost exclusively in the hands 
of anaesthetic specialists. The most striking developments in recent 
years are : (a) the increasing use made of analgesics and sedatives 
prior to operation ; (6) the elimination almost entirely of chloroform 
as a general anaesthetic and the employment of gas and oxygen ” ; 
(f ) the employment of spinal and caudal anaesthesia ; (d) the increasing 
employment of local (block) anaesthesia. Possibly spinal anaesthesia 
may be disjdaced in the future to an even greater extent by local 
anaesthesia and peridural block. 

Operating-table and Position of Patient. — It is of great 
advantage to the gynaecological surgeon that the operating-table 
should be so constructed that the position of the patient can be altered 
according to his wishes. For pelvic surgery the ordinary horizontal 
position is not so convenient as the Trendelenburg one (Fig. 418), in 
which the head of the patient is lowered to the extent desired, whilst 
the pelvis is maintained at a high level. The advantages of this 
position are that the intestines can be dislodged from the pelvis and 
packed off with gauze, that the illumination of the pelvic cavity is 
better and that manipulations in the deeper parts of the pelvis are 
more easily carried out. From the point of view of anaesthesia it has 
this advantage, that the risks of cardiac syncope and inhalation of 
mucus are lessened. It has, however, certain disadvantages, and should 
not be employed indiscriminately — for example, it should not be chosen 
if there is a pelvic abscess or infected haematocele, as pus or infected 
blood-clot may gravitate to the abdomen in spite of careful packing-off 
of the intestines. Occasionally, also, respiration and circulation are 
disturbed if there is a tendency to cyanosis, although this can be 
overcome by the administration of oxygen. 

For vaginal operations a slightly exaggerated lithotomy position is 
employed. It is not advisable to push the legs too far back, and so we 
have always found it preferable in hospital, where there are sufficient 
assistants, to have the legs supported by two assistants — each assistant 
supports a leg with the upper part of his left arm, both hands being left 
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free to assist the operator. Where sufficient assistants are not available, 
Clover’s crutch or fixed uprights at the end of the table should be 
employed (p. 692). 

Preparation of Surgeon, Assistants and Nurses — Gown, 
Cap and Mask. — The ideal procedure is for the surgeon and his 
assistants to discard their ordinary clothing and put on sterilised duck 
suits, mackintosh aprons, and gowns. As a substitute for these they 
may wear sterilised linen leggings over their ordinary trousers and boots. 
There is no comparison, however, between the advantages of the two 
procedures, and the former is easily carried out in hospital i)ractice. 

Hands and Gloves.— -The sterilisation of the hands and forearms 
and the wearing of gloves have been considered in the obstetric section 
(p. 402). In a prolonged operation gloves should be changed once 
at least, and always after any accidental contamination. 

2. DETAILS REGARDING TECHNIQUE 

Team-work .'' — It is of great advantage that tlie surgeon and his 
assistants should work together harmoniously, as it exj)edite8 the opera- 
tion and makes for perfection 
in technique. This applies 
especially to abdominal sur- 
gery, now carried out almost 
entirely in hospitals and 
nursing homes. 

Instruments. — There is 
enumerated here the ordinary 
armamentarium of the gynae- 
cological surgeon. It is un- 
necessary to describe these 
instruments in detail. The 
following is a list of the 
necessary instruments for an 
abdominal operation : two 
scalpels ; two long dissecting 
forceps ; three pairs of 
scissors — one curved on the 
flat ; two needle-holders ; one 
and a half dozen small, one 
dozen medium, and half a 
dozen large pressure forceps ; 
four open curved forceps ; 
four volsella ; two vaginal clamps (for radical operation of carcinoma 
of the cervix) ; two pairs of retractors ; and one self-retaining retractor, 
a number of full curved, round, and bayonet-pointed needles, ligature 
and suture materials. 



Fig. 418. — Field of Operation surrounded by 
towels held in position by clips ; patient in 
Trendelenburg Position. 
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Isolation of the Field of Operation. — There is shown in 
the illustration on page 1060 the arrangement of towels for isolating 
the field of operation (Fig. 418). This is the first step taken after 
the field has been prepared in the manner already described. 

Incisions for Abdominal Section. — The accompanying illustration 
(Fig. 419) shows the different incisions employed in the surgery of 
the lower abdomen and pelvis. The three commonest are the median- 
longitudinal through the linea alba, the paramedial, and the transverse 
or Pfannenstiel, incisions. 



Fio. 419. — Incisions for Operation.s on T.rf>wer Abdomen and Pelvis. 

A. Alrdian longitiidiiinl. B. Paramedian. C. Transverse (Pfannenstiel). 

D and F. Lateral Oblique (gridiron). E. Seinilnnar. 

Median-longitudinal Incision . — This is the most useful incision where 
an extensive operation is necessary and a complete investigation of the 
pelvic and lower abdominal structures is desired. Having cut through 
the skin, subcutaneous tissue, anterior rectal sheath, separated the recti 
muscles, and secured all bleeding-points by means of pressure forceps, 
the subperitoneal fat and iieritoneum are divided. Here great care is 
necessary to avoid doing injury to the underlying bowel. This is 
specially apt to occur if there are any adhesions of bowel to peritoneum 
or if the peritoneum is very thin, for then the bowel may be easily 
picked up with dissecting forceps. Another structure which may be 
occasionally injured is the bladder, especially if it has not been 
completely evacuated beforehand. This particular accident is referred 
to later (p. 1068). 

The abdominal cavity having been opened, all pressure forceps 
which have been applied to bleeding vessels should be removed, and 
if there is still bleeding from any point, the vessel should be ligated 
with fine catgut. , 
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The extent of the incision depends upon what has to be done. In 
more complicated and difficult operations it is better to make a fairly 
long incision, for if the fingers and hands have to be inserted and 
withdrawn frequently through a small wound, the abdominal reflexes 
are stimulated and a deeper anaesthesia is necessary. It is a mistake 
to try to perform a difficult operation through too small an opening. 

Paramedian Incision. — This incision is made a little to the side of 
the middle line. After dividing the rectus sheath, the muscle is split 

or dragged outwards and 
the peritoneal cavity 
opened near the middle 
line. This incision gives 
an excellent cicatrix, 
especially if the rectus 
muscle is dragged over, 
but it does not give the 
operator so much room as 
the median “longitudinal 
one, and there is danger, 
if the wound is over- 
stretched, of the rectus 
muscle being torn. 

Pararectal Incision . — 
This incision is made as 
above along the outer 
edge of the rectus, which 
is pulled over to the 
middle line. 

Semilunar Incision . — 
This incision is made along the semilunar line. It is especially useful 
when both the appendix and the gall-bladder or duodenum have 
to be examined. 

Transverse or Pfannenstiel Imision. — This incision is made across 
the abdomen about an inch above the symphysis pubis. As shown 
in the above illustration (Fig. 420), the skin and subcutaneous 
tissue and sheath are divided transversely ; but the recti muscles and 
])eritoneum are divided longitudinally.^ The skin and sheath may be 
held back by pressure forceps passed through the ring or the handle 
of another pair which are fastened to the towel. The incision has 
this advantage, that the cicatrix which forms is very firm, for the 
sutures coapting peritoneum and muscle are at right angles to those 
coapting the sheath and skin. But it has this disadvantage, that 
it does not give a great deal of room, so that it is better to reserve it 
for operations on uterus and adnexa unlikely to be complicated. 

^ If these structures arc alscj incised transversely the incision is known as " Bardcllibon’s 
incision.*’ 



Fio. 420. — 8(‘( ond Stage in Trans v(;rse (Pfannenstiel) 
Incision. 

Skin and sheatli have been inciHed traiisverndy. Rceti muBcles 
are retracted, rerituncuiii K shown divided lonKitndinally. 
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Lateral Oblique Incision, — ^This is often refeiTed to as the 
gridiron ” incision, and is specially employed for appendectomy 
on the right and colotomy on the left side. The incision is made 
parallel to Poupart’s ligament. It commences about 2 inches above the 
anterior superior spine, and is generally from 2 to 3 inches in length. The 
aponeurosis of the external oblique is divided in the line of its fibres. 
The fibres of the internal oblique and transversalis are separated, and 
the transversalis fascia and peritoneum are picked up and divided. 

Protection of Wound 


AND WALLING OFF THE 

General Abdominal Cavity 
WITH Gauze. — A simple 
arrangement for protection 
of the wound is shown in 
the illustration (Fig. 421). 
<Taiize is placed over the 
wound and a self-retaining 
retractor holds it in position. 
For the lower end of the 
wound the self-retaining re- 
tractor of Doyen may be 
employed. The intestines are 
walled off with long rolls of 
gauze. Many surgeons soak 
the gauze in normal saline 
solution before placing it in 
position. 

If Doyen’s retractor is 
allowed to remain too long in 
the lower angle of the wound, 
the vitality of the tissues may 
be interfered with. Inter- 
mittent retraction by hand 
traction is less injurious than 
continuous retraction. 



Ki(j. 421. — Patient in Trendelenburg Position. 
Abdominal wound protected by gauze; lateral 
self-retaining retractor in position. Doyen’s re- 
tractor at lower angle of wound ; intestines 
packed off with gauze. Pelvic organs shown in 
normal condition and position. 


Viewing the Condition to be dealt with. — In most instances, 
when the abdomen is opened, the operative procedure is obvious. 
But where the condition is complicated by matting of the lower 
abdominal structures, the surgeon should consider the position so 
that he may select quietly the best line of attack. Particularly does 
this apply to infective lesions of tube, ovary, or pelvic cavity, and 
to tumours adherent to surrounding structures or burrowing into the 
cellular tissue of the pelvis. 

Securing the Pedicle and other Attachments. — ^There are 
here shown several devices for dealing with the pedicle or attachments 
of a removed tumour or inflamed mass (Fig. 422). Understitching 
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preferable to simple ligation, because with understitching there is no 
possibility of the ligatures slipping. For this purpose fine silk, linen 
thread, or catgut may be employed, but catgut is preferable. 

HiEMOSTASiS. — Under this heading we do not, of course, refer to 
the ordinary securing of bleeding vessels, which is necessary in all 
surgical operations, but to the complete arrest of slight bleeding from 
an oozing surface. There is little danger that haemorrhage of this 
nature will cause profound collapse ; the danger is that these collections 
of blood may become infected and set up a low form of peritonitis 



7 

Fxo. 422. — Methods of Ligating Pedicle or any Stump of Tissue. 

1. Simple ligature. 2. Simple understitchlng and ligature. 5, 5a, 6 and 7. Dealing 
with a broader pedicle — eectional ligation and suturing. 

where the bleeding is into the peritoneal cavity, or a hsematoraa and 
cellulitis if the bleeding occurs into the paracervical tissue or lower 
part of the broad ligament. Tliis comixlication is specially liable to 
occur in cases of hysterectomy performed for adherent or impacted 
fibromyomata, or pus sacs impacted and adherent in the lower pelvis. 
In most of these cases it is better to remove the cervix, for should 
any oozing occur, there is then a free outlet through the vagina 
for any collections of blood, serum, etc. On occasion it may be 
advisable to pack the lower pelvis (see p. 1070) to ensure complete 
hsemostasis. 

Covering Raw Surfaces. — ^Next in importance comes the 
covering of raw surfaces, not only because it looks better and indicates 
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that the surgeon appreciates the refinements of his craft, but also 
because to these raw surfaces loops of bowel, omentum, etc., may 



Kig. 423. — Methods for covering Raw Stump of Tissue. 

adliere and cause subsequent abdominal discomfort — even more serious 
consequences may follow, such as partial or complete intestinal 
obstruction from constricting bands or adhesions. 
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Fig. 424. — Alternative Methods for covering Pelvic Floor after Hysierectomy. 

1. Utrro-in*lvlc (A) and round liKaments (B) are broiisht down into lower wound. 2. These 
ligaments are not bioiight down, but anterior and posterior flaps of porltonoiini are united by a 
contiiuiona suture. Metiiod 2 is preferable, as tiiere is less “ drag ” on the tissues. (' in flguri' 2 
is tile ligated uterine artery. 

Replacing Gut and Omentum. — Before the abdomen is closed, 
all swabs must be carefully counted. Tlie surgeon should then bring 
down the loops of bowel, and carry down into the pelvis the displaced 
pelvic colon if its mesentery is sufficiently lax ; finally, he should 
cover them with omentum if possible. 
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Examination of Appendix and Gall-bladder. — It is a good 
rule to make a routine examination of the appendix. There is much 
to be said for a similar examination of the gall-bladder in all women 
over forty years of age. 

Closure of the Abdominal Wound. — ^The general method 
employed for closing the “ dean ” abdominal wound is indicated in the 
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2 


Fig. 42 r). — Closure of Abdominal Wound. 

McMiod employed by author ; ContinuouH (('atgiit) Biituru for peril oiictiin ; inlenuptod 
(catRiit) for slH'nth : interrupted (Bilkwomi) through whole thieknesR of wall f!X(!cpt th(^ 
peritoneum : Miehers clip for skin. Two Hilkwomi stitches are shown tied over thin 
strip of Kauze. (iauze is not pjenerally placed as siiown if ciips aie used; with th«f pro- 
cediiie ;i laM i ot ^auze is placed ovwr wound and flxi'd witli collodion 

accompanying illustration (Fig. 42 r>). The wound is stitched in layers — 
a continuous catgut suture for the 2)eritoneum, supporting silkworm 
through-and-through sutures taking in the rest of the tissue of the 
abdominal wall, coaptation of muscle and sheath by means of catgut 
(continuous or interrufited) according to the preference or the operator, 
and finally exact coaptation of the skin edges by continuous skin 
suture, subcuticular suture, or chps. A dressing is then apjdied over 
the wound, and the supporting silkworm sutures are tied over this 
dressing as shown in the illustration. An alternative dressing is 
a layer of gauze fixed in place with collodion. Where ilmt has been the 
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probability of infection, it is not advisable to close wound as indicated. 
When the wound has been infected badly it must be thoroughly 
swabbed with antiseptic lotion and only silkworm gut employed — 
catgut buried in a septic wound is dangerous. 



Pig. 420. — Various Methods of (Joapting Skin Edges. 

1. Blanket Stltcl]. 2. SiibcMiticular. 3. The Rlover’s stitch. 4. Michers Clips. 


SPECIAL DIFFICULTIES, (.^PLICATIONS AND ACCIDENTS 

Adhesions and Injuries to Bowel. — Adhesions between tumour, 
inflamed tubes, appendix, and intestines is one of the commonest 
complications the abdominal surgeon is called upon to deal with. 
Where the adhesions are slight, the separation of them presents no 
great difficulty, but where they are intimate, great care must be 
exercised, otherwise the bowel may be seriously injured. 

It is impossible to detail in writing how adhesions should be 
separated. Generally, by careful sponging with gauze and snipping 
with scissors the lighter adhesions can be broken down. With regard 
to more intimate adhesions, it will generally be found of advantage to 
attack any particular one from all sides on the^ same principle that it 
is easier to remove an adherent postage stamp intact by separating 
each comer. In some instances, and provided the condition is not 
malignant, a small portion of the growth to be removed may be left 
attached and dealt with later. On occasion it is better to resect a 
pwtion of gut rather than spend a long time in separating adhesions, 
for in such cases it often happens that in the end, having injured the 
bowel, the surgeon is compelled to have recourse to repair or resection 
of it. 
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In all cases where considerable difficulty has been experienced in 
separating adhesions, the bowel should be carefully inspected before 
the abdomen is closed, for infection may readily spread to the 
peritoneum, even although the lumen of the gut has not been 
opened into. 

Special Dippiculties with Inpective Lesions. — Probably the 
most difficult cases which the gynaecologist encounters are infective 
conditions of the pelvis. 

We have already indicated how infection is to be prevented, how 
the wound is to be protected and how the loops of bowel are to be 
packed oflE. But there is one point to which we would direct special 
attention, and that is the danger of opening into a collection of pus 
from above, for, if the pus is not sterile, it will almost certainly result 
in infection of the wound, and possibly even of the general abdominal 
cavity. Where the pus is of recent formation, and is probably par- 
ticularly virulent, it may be advisable to close the abdomen and deal 
with such collections by incision and drainage through the vagina as 
a temporary measure. It is unfortunate when such a procedure has 
to be employed, but it is certainly advisable in some instances. We do 
not refer here to chronic collections of pus, such as old pyosalpinx or 
ovarian abscess, although even with such conditions it is sometimes of 
advantage to deal with them temporarily as above indicated. In all 
cases where such temporary drainage has been employed, the condition 
is dealt with later when it has become quiescent. Vaginal drainage 
is discussed later. 

Ureter. — The ureter is the great bugbear of the operating 
gynaecologist. In all instances injury to it results from errors in 
technique, in most cases inexcusable, but in a few cases very nearly 
pardonable. The operation in which, theoretically, the ureter is most 
likely to be injured is the Wertheim operation, for in its performance 
the ureter has to be dissected out carefully ; but as a matter of fact, 
as the danger of injuring it is constantly in the mind of the surgeon 
during this operation, it is comparatively seldom damaged by the 
operator of experience. In actual practice the ureter is more liable to 
be injured in removing tumours burrowing in or intimately adherent to 
the cellular tissue of the lateral walls of the pelvis. The distortion 
to the ureter which these tumours produce is often very great. The 
ureter may sometimes be seen coursing over the surface of the tumour 
and adherent to it. At other times, where the ureter is placed more 
posteriorly, the relationship is not so obvious, and it is therefore specially 
liable to be injured. 

Bladder, — Before referring to the injuries to the bladder during 
intra-abdominal manipulations, reference must be made to the 
occasional injury done to it while opening into the abdominal cavity. 
The accident is most liable to occur where large fibroid tumours or 
broad ligament cysts drag up the bladder ; but occasionally it has 
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happened where the nurse has neglected to empty the bladder prior to 
operation. If there is a difficulty in entering the peritoneal cavity, the 
operator should not try to do so at the lower part of the wound, but, 
extending his wound upwards, should open into the cavity from above. 
In the process of making this mistake of opening into the bladder the 
operator’s attention should be arrested by a very free oozing of blood, 
not the ordinary haemorrhage from a cut vessel but a free oozing. 

In accidents of this nature the injury to the bladder is very easily 
repaired by two layers of suture. 

The injuries that result to the bladder in the later stages of an 
operation are specially liable to happen in the Wertheim operation 
performed for advanced carcinoma of the cervix. In these cases 
injury to the bladder is often almost unavoidable even although the 
greatest care is exercised. The repair of such injuries is often difficult 
and sometimes unsatisfactory, and a fistula may result. 

Haemorrhage. — Reference has been made to the importance of 
complete haemostasis by the securing of all bleeding-points. It some- 
times happens, however, that the oozing of the raw surface persists 
even although every apparent bleeding-point is secured. Rather than 
prolong the operation unduly, the surgeon should control the bleeding 
by packing the pelvis with gauze and bringing the end of the gauze 
through tbe posterior vaginal vault. When possible the peritoneum 
should be stitched over it so as to prevent adhesions of bowel 
subsequently (Fig. 427). The gauze should be left in for three or 
four days. 

It is perfectly true that very hot saline solution or adrenalin solution 
wiU check this sUght oozing, and sometimes apparently control it 
completely ; but it is safer not to trust to this, but to pack the pelvis 
tightly with gauze as described. 

Drainage. — This brings us to the last and most debated subject 
— viz., the question of drainage. Pelvic drainage is rarely necessary 
except in acute inflammatory conditions, such as pelvic abscess 
from appendix, acute exacerbation of a chronic salpingitis, ovarian 
abscess, grossly infected tumours, diverticulitis, etc. The drainage in 
these cases can be best carried out by making a free incision into 
Douglas’s pouch through the posterior vaginal vault. This opening 
can be made either from below or from above, provided the vagina 
has been thoroughly disinfected before operatipn (p. 1058). But if the 
vagina has not been carefully disinfected prior to operation, this must 
be done before the incision is made and the drainage tube inserted. 
The guide to this opening is the posterior wall of the cervix. The 
best drain is a large rubber tube split o|)en, with a layer of gauze 
inside it. The gauze is placed along the lumen of the tube, and 
an end with tube is brought out through the vagina. For pure 
drainage purposes it is not advisable to use much gauze. It is quite 
another matter where gauze is used as a haemostatic agent, for then 
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a considerable quantity of gauze may have to be used, and it must be 
firmly packed into the pelvis. 


2 


Fig. 427. — Vaginal Drainage*. 

1. Looho gauze packing covering raw euriace, with rubber drainagf' tube in position. 2. Anterior 
and posterior jicritoneal flaps brouglit over i)acking. 

Imet allows the manner in which drainage tube is placed in tiositlon. 

With the patient in the Fowler position, jierfect drainage of the 
pelvis can be ensured through the vaginal vault — this most iisefyl 
route for drainage renders operations for septic pelvic conditioris 
infinitely safer in ivomen than in rne^i, 

VAGINAL CCELIOTOMY 

The vaginal route of attack for pelvic lesions has never been very 
enthusiastically supported by British gynaecological surgeons. Their 
lukewarmness to it has been justified, because to-day practically every 
abdominal surgeon considers it necessary not only to remove or 
repair the diseased organ, be it ovary, tube, or uterus, but to inspect 
at least the appendix even if he does not remove it as a routine 
practice. Now, this is impossible if ,the vaginal incision is employed. 

iStill, no matter although we are prejudiced, and rightly so, against 
a too extended employment of the vaginal route, there are certain 
conditions which can be dealt with very satisfactorily through the 
vagina ; one especially — viz., the enlarged bleeding uterus, the result 
of subinvolution, chronic metritis, or other causes in a patient over 
forty years. When it is deemed necessary to remove the uterus in such 
circumstances — rather than to employ the simpler treatment by radium 
or X-rays (p. 925) — vaginal hysterectomy is a most suitable procedure. 

Vaginal hysterectomy (Mayo operation) is favoured by many 
gynaecologists for gross procidentia (p. 1104). 

Occasionally, a small cyst of ovary or a pedunculated fibroid tumour 
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of the uterus may be removed through the vagina, but, generally 
speaking, the abdominal route is to be preferred. 

The patient should be placed in the lithotomy position, the legs 
being held in position by two assistants so that their hands are free to 
assist the operator (p. 1059). Vulva and vagina receive a final dis- 
infection, and the field of operation is surrounded with towels as shown 
in the accompanying illustration (Fig. 428). Special care must be taken 
to shut off the anal orifice in case fsecal matter may contaminate the 
wound. 

The surgeon may open into the abdomen either through the posterior 
or anterior fornix. The 
approach throiigh the j)os- 
terior forjiix is the simpler, 
because the pouch of 
Douglas is in close 
apposition to the pos- 
terior vaginal vault ; an 
incision through the vault 
close to the cervix gives 
him immediate entrance 
into the peritoneal cavity. 

The anterior route is 
more complicated, for 
tlie bladder must first 
be separated from the 
cervix {vide Vaginal 
Hysterect omy , p. 1119) 
before an entrance into 

the utcro- vesical J)OUch Kio. 42H. — Field protected for V’^agiiial Operation. 

of peritoneum can be Towels in position, two lateral retractors, one large posterior 

^ retractor (sell-retaining, if preferred). 

made. 

PosTERTOK Vaginal Cceliotomy. — An assistant, by means of an 
anterior and posterior vaginal retractor, holds back the vaginal walls. 
The surgeon then gi*asps the cervix with strong volsella?, hands 
them over to one assistant, who pulls the cervix downwards and 
slightly forwards ; this brings the posterior vaginal vault within easy 
access (Fig. 429 (1)). He then makes a transverse incision across the 
vault, dividing first the vaginal wall, then the cellular tissue, and 
finally the peritoneum. He must be careful in doing this, for coils 
of small intestine usually occupy the pouch of Douglas. 

Anterior Vaginal Cceliotomy. — Here the assistant, after he has 
been handed the volsella?, firmly grasping the cervix, pulls the 
cervix downwards. The surgeon notes the line indicating the re- 
flexion of bladder. If he cannot make certain of it, he passes a 
sound into the bladder, by means of which he can determine its lower 
limit. Having done this, he makes a transverse incision across the 
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cervix through the vaginal mucous membrane. He then passes a pair 
of scissors up between the bladder and anterior vaginal wall, and 
separates the blades, detaching by this means the vaginal wall from 
the bladder (see Fig. 453, p. 1101). He now proceeds to push up the 
bladder off its attachment to the cervix. Having done so, there is 
only the peritoneum of the utero- vesical pouch to divide, and he has 
gained an entrance into the peritoneal cavity (Fig. 429 (2)). 

In the operation of vaginal hysterectomy both these openings are 
made prior to ligating and dividing the broad ligaments (p. 1121). 
When hysterectomy is not contemplated, but only the removal of a 




Fig. 429. —Vaginal Cceliotomy. 

]. PosTKKlOK Vaginal Cusliotomy. An inciHion l)aH been made round tJ>e cervix, 
which is shown pulled forward. The surgeon has opene<l into Douglas lunieh. 

2, Anterior A^aginal CuiLioxoJttY. The bladder has been stripped otf cervix 
and is shoAvn hehl back by retractor. The surgeon has opened into the utero- 
vesieal pouch of peritoneum. 

small tumour of ovary or uterus, our readers may be surprised that 
the posterior route is not always selected. There is, however, much 
to be said in favour of the anterior route, for if after entering the 
utero-vesical pouch the fundus is ‘ pulled out through the opening 
by means of a volsella a cystic ovary or small fibromyoma 
can be removed very conveniently, or in the case of a cyst of the 
ovary the latter can be resected. However, it is very much a 
matter of opinion ; but most operators jirefer the posterior to the 
anterior line of approach. 

After the intra-abdominal part of the operation is completed, the 
anterior or posterior vault is closed with catgut. If the anterior route 
has been employed, the bladder previously pushed up is brought 
down and fixed in position. Finally, some loose gauze packing is 
inserted in the vagina around the cervix. 
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MINOR VAGINAL AND PERINEAL OPERATIONS 

There is nothing special to be said regarding technique in such 
operations. The difficulties regarding cleansing the field of operation 
and contamination of the wound have been already referred to. 


3. POSTOPERATIVE TREATMENT 

In the majority of cases the 'patient\s fate sealerl in the operating- 
theatre, but in a few instances, more especially where the operation has 
been of great severity, prolonged, and followed by shock, and where 
her life hangs in the balance, careful nursing may make all the 
difference between recovery and death. Good nursing, however, in 
every case, adds immensely to the patient’s comfort, and hastens her 
recovery and convalescence. 

Immediate Treatment. — The patient, on leaving the theatre, 
should be placed in a comfortable bed warmed by two hot- water 
iiottlcs well protected by a flannel coi^ering. it is of great importance 
that the skin should be kept warm, and so, for the first hour or two 
at least, it is often advisable to wrap the patient in blankets, with 
hot bottles at her side. 

It is generally advisable to have the i)atient lying on her back with 
her head turned towards one side. Should there be much collapse, the 
lower end of the bed is raised on blocks, provided the condition for 
which the operation has been performed was not associated with grave 
pelvic sepsis. As soon as possible the patient s shoulders should be 
raised, and in cases of definite pelvic sepsis she should be placed in the 
Fowler position. It will be found inadvisable at this stage to push 
stimulants unless the patient shows signs of collapse, in which case 
ephedrine and (;orainino are probably the most effective drugs. In the 
slighter cases coraniinc (1 c.c.) with or without strychnine (jy^ to §r.) 
may be administered hypodermically (Shock, p. 1078). 

In manv instances the patient, as she comes out of ansesthesia, 
becomes restless, complains of pain, and has little control over her 
emotions. Should this be the case, it will be found advisable, unless 
there are distinct c^ontraindic^ations, to administer a small hypodermic 
dose of morphia (J to J gr. is generally sufficient). 

After a severe o])eration a special nurse should sit by the patient s 
bedside for an hour or so, and note from time to 'time the respirations, 
pulse-rate and general condition of the patient. 

Post-an;esthetic Vomiting. — In most instances this is the first and 
chief disturbance which the patient suffers from after an abdominal 
section. The degree of the vomiting and its persistence are dependent 
upon several factors. Firstly, it is undoubtedly most troublesome 
if chloroform has been employed. Secondly, it is very much affected 
by the manner in which the anajsthetic has been administered. There 

68 
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is not the slightest doubt that the more perfect the anaesthesia the 
less will be the vomiting. Thirdly, it is affected by the preparation 
beforehand. Undoubtedly a careful preparation beforehand, with a 
restricted diet and securing good renal elimination, conduces to less 
postoperative vomiting. But temperament and idiosyncrasies also 
play an impoi*tant part. 

Very often, where the operation has been prolonged and chloroform 
employed, the sickness is delayed for twelve to twenty-four hours, 
with the result that the patient is infinitely more disturbed than if 
it had occurred earlier. The graver forms of “ delayed chloroform 
poisoning ” are referred to later. 

In all cases where the sickness |)ersists for more than twenty-four 
hours the stomach should be washed out with bicarbonate of soda. 
This lavage of the stomach is most helpful, and is not sufficiently 
often employed. Tn slight sickness and nausea, teaspoonful doses of 
bicarbonate of soda and water, or, better still, milk of magnesia, are 
often helpful. The ordinary drugs employed for gastric disturbances 
are of little value, and morphia with or without hyoscine sometimes 
aggravates the sickness. In troublesome postoperative sickness one 
method to arrest sickness is repeated washing out of the stomach by 
means of the stomach tube. A Ryle’s tube left in the stomach for several 
hours is, however, a more valuable aid in alleviating sickness. Glucose 
salines (5 per cent.) should be given rectally. 

Thtkst — SaltnEwS. — All patients suffer less or more from thirst 
after operation. The degree of discomfort depends very much upon 
the severity of the operation, the amount of blood lost and the shock 
produced, and, of course, the self-control of the patient. A number of 
years ago continuous saline infusion into the bowel was much favoured, 
but we have found that small saline infusions at two to four hourly 
intcj vals are preferable. Where large draughts of fluid are given to 
wash out the stomach, thirst is not very troublesome — a point in 
favour of this as against the other procedure of cutting down fluid 
to a minimum. Hot water is better than cold : it is safer, and allays 
thirst better. Ice is rarely employed nowadays, as it aggravates the 
thirst and j)arches the tongue. 

Pain . — There is seldom severe • pain after an abdominal operation , 
the suffering is more a feeling of discomfort and restlessness. 
Consequently, one generally finds that a slight sedative such as 
morphia (J to J gr.) is all that is necessary ; or, if there is no actual 
pain, veganin by mouth or sodium luminal intramuscularly may be 
given. Bromides may be added to glucose salines if sickness is trouble- 
some. After some pelvic operations, however, pain is severe, as, for 
example, operations on the round ligament for backward displacement, 
and all perineal operations. In such cases morphia in some form is the 
only drug which gives relief. 

In abdominal operations, however, it is not advisable to repeat 
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morphia very often, as it tends to inhibit peristalsis and aggravate 
flatulence, which often causes the patient much discomfort. In some 
patients, too, it appears to aggravate sickness. In such cases omnopon 
may be substituted. 

Flatulence. — Practically all patients suffer from a certain degree 
of flatulence after an abdominal operation, and in some it causes 
extreme discomfort, exhaustion and depression. It seldom is trouble- 
some during the first twenty-four hours, but from then onwards until 
the third day it is generally more or less pronounced. On the second 
evening the flatus tube may give relief ; if this fails, a flatus enema 
should be given and J c.c. pituitary extract injected at the same time. 
This may be rej)eated a few hours later. 

Bowels — Flatus enemata are generally insufficient to secure a good 
evacuation of the bowels, and so it is advisable on the third or fourth 
day to administer a ])urgative by the mouth. No purgative is better 
than castor oil. which, if well disguised with a little brand}^ and essence 
of peppermint, (^an generally be taken without causing the patient any 
feeling of nausea. Other drugs, such as calomel (1 gr.) with bicarbonate 
of soda given at intervals of an hour until three doses have been 
administered, and followed by a saline : cascara sagrada, aloin and 
belladonna pill. Hamilton’s pill, etc., may be substituted. These are 
seldom as satisfactory as castor oil. Should the evacuation be 
unsatisfactory, a large enema of soap and water and turj)entine should 
be administered. 

The regulation of the bowels later is a more troublesome matter, 
for with a patient lying in bed it is often difficult to hit upon a 
suitable laxative. A more liberal diet with the help of such laxatives 
as petroleum or a mild aperient pill is generally sufficient. 

Urination.^ — Difficulty in urination is another of the minor 
disturbances of abdominal, but more particularly of perineal, opeications. 
Many patients find it very difficult to urinate in the dorsal position. 
If, however, they are supported by a nurse and the shoulders well 
raised, this difficulty is overcome. Applications of hot water and 
fomentations over the vulva may often be of assistance, but only in 
abdominal cases. Doryl (1 c.c.) intramuscularly is sometimes of value. 

It is most desirable that catheterisation of the bladder should be 
avoided if possible, for even with the greatest care it is difficult to 
prevent infection of the bladder. Not only must the nurse’s hands 
be cleansed and the catheter sterilised, but the ])arts about the 
urethra must receive the greatest attention. If the catheter is being 
passed repeatedly, it is advisable to prescribe urotropin (gr. v, iAA,) 
as a prophylactic. It is very important to prevent infection of the 
bladder, for otherwise severe cystitis and pyelitis may follow. If 
repeated catheterisation is necessary, a good plan is to give half a 

> After severe operations, especially if there is any suspicion of injury having been done 
to bladder or ureter, the fluid intake and urinaiy output should be accurately charted. 
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tablet of sulphonamide six times daily after an initial dose of two tablets. 
Patients are seldom upset by this dosage over two or three days. 

General Condition op Patient. — The appearance of the patient 
tells one pretty well how she is progressing. The pulse, temperature 
and respirations, which are always carefully recorded at four-hourly 
intervals, indicate the progress. Very commonly, after a severe or 
prolonged operation, there is a fall of temperature succeeded by a 
sharp rise. This rise does not continue, and the temperature soon 
falls to the normal or slightly below. The condition of the pulse is 
even more im 2 X)rtant than the temperature as a guide to the general 
condition of the ]:)atient. It is very easily disturbed, however, after 
operation — for example, it is often altered by a little spasm of colic, 
or if flatulence is very troublesome. A rutnff pnlne generally indicatef^ 
grave danger, and this often precedes any appreciable rise in temperature. 
Any alteration in the respiration should also be noted. If there is 
peritonitis, the respirations become more ra})id and shallow. The 
.same applies if pulmonary complicjations develop. These features will 
be referred to more fully in connection with the various (jomplications 
following oj)eration. 

Diet. — Diet for the first two days should consist of fluids, such 
as egg albumin, chicken tea, weak tea. Later Allenbury Diet oi' 
Benger’s Food may be given. Milk is seldom well digested. It will 
generally be found advisable to get the i)atient on to a fairly liberal 
diet as soon as possible. It is a great mistake to give her large 
quantities of starchy foods, as these frequently cause flatulence and 
indigestion. It is seldom necessary to give alcohol, but sometimes the 
patient is benefited by a dessertsiK)onful to a tables]:)oonful of whisky 
or brandy at the midday and evening meals ; wines may be given if 
the jjatient expresses a desire for them. Where the patient has been 
much run down before the operation, and requires extra nourishment, 
a more liberal diet may be prescribed. It is a mistake, however, to push 
the feeding -up process too far, for the digestion is liable to give out, 
and minor di.sccmforts, such as headache, nausea, etc., may develop. 

As indicated in the brief list above, importance is laid on the 
administration of a suitable quantity of fluid. This is very important, 
as the patient is always benefited by free renal flushing. 

Passive Resistance Exercises. — Gentle passive resistance exer- 
cises for limbs may be prescribed ; but they are not so necessary for 
the posi‘Operaiionem as the post-2)artum patient. 

The Wound. — Where there has been little likelihood of septic 
infection, the wound need not be dressed until the stitches are 
removed. An exception, however, must be made if Michel’s clips 
are employed, for they should be removed on the fifth day. It is 
well to leave the deep supporting stitches until the tenth or twelfth 
day. There is no advantage in removing them earlier. Before their 
removal the wound may be bathed with some antiseptic, such as 
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methylated spirit. Sterilised gauze is afterwards placed over the 
wound, and adhesive strapping applied to keep it in place. 

Where, however, there has been any risk of contamination, and 
certainly if the wound becomes infected, regular dressing of the 
wound has to be carried out. The treatment of infected wounds is 
referred to later (p. 10S2). 

‘‘Getting Up.” — M ost patients may be allowed to rise any time 
after the fifteenth or sixteenth day, but no hard-and-fast rules can be 
laid down regarding this matter, nor regarding the duration of the 
convalescence {tnde infra). 

Abdominal Support. — It is unnecessary to prescribe any 
abdominal support where the wound has been carefully stitched and 
has healed satisfactorily. Furthermore, it is very questionable if 
any abdominal support has the slightest effect in controlling or 
preventing a ventral hernia. Abdominal supports may give a certain 
degree of comfort to the patient, and undoubtedly are beneficial in 
enteroptosis and nephroptosis, but they cannot possibly have any effect 
in controlling intra-abdominal pressure. Preferable to a complicated 
abdominal belt is a })air of well-fitting, straight-fronted corsets. The 
patient should be carefully measured and fitted for such corsets. 

('onvalescencb. — It often happens that the care expended by 
surgeon and nurse does not secure as satisfactory a result as was 
hoped for. There is an appreciable number of patients who are not 
benefited to the extent they and the surgeon expected. Sometimes 
this is because the condition for which the operation was performed 
was not the entire cause of the patient’s discomforts. But in a 
considerable numbe^r of cases the disappointment is really the result 
of a too hurried or inadequate convalescence. 

It is impossible to lay down any rules as to how a patient should 
convalesce, for that depends upon many circumstances. But one 
thing is quite certain, that convalescence should be slow, and that the 
patient should feel her way very cautiously and never overtax herself 
to the extent of being unduly fatigued. Change of air and surround- 
ings, tonics, and a suitable dietary, combined with physical and mental 
rest, are of great service. Unfortunately, however, few patients can 
give up several months to convalescence. All one can do for most 
individuals is to help them as much as possible with toni(*.s niid advice 
as regards diet, rest and exercise, or work. 

POSTOPERATIVE (X)MPLICATI ONS 

Some of the minor disturbances following operation, such as 
sickness, difficulty in urination, etc., have been referred to akeady. 
Here we discuss briefly those of a more serious nature which, 
fortunately, with careful preparation of the patient and perfected 
technique, are now relatively seldom encountered. We shall discuss 
them in the order of their occurrence. 
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Shock. — Surgical shock is a clinical state in which all the vital 
functions of the body are depressed, sometimes to a moderate degree, 
sometimes to a degree which rapidly leads to a fatal issue. All recent 
researches point to the complex nature of its aetiology, for several 
factors operate to establish the condition. But there is no doubt that 
the state of shock is one of failure of the circulation — a rapid fall of 
blood -pressure that initiates the signs and symptoms that inevitably 
follow. The factors producing shock cause overstimulation of the 
sympathetic? nervous system, leading to constriction of the arterioles 
of the akin and dilatation of the vessels in the skeletal muscles of the 
body, and perhaps also erf the vessels of the splanchnic area. This 
dilatation leads to vascular stasis and to the escape of blood-plasma 
from the vessels into the deeper tissues : consequently the volume of 
circulating blood is greatly diminished and the blood -pressure rapidly 
falls. This fall leads to depression of the vital func'tions of the body, 
to asphyxia of tissues and to changes in the blood chemistry. The 
aim of treatment is, therefore, to restore adequately the blood-volume 
and to raise the blood -pressure before irreparable damage is done to 
vital centres : such damage will inevitably result from the prolonged 
fall of pressure. 

Fac'tors operating to pioduee shock vary in different circnimstanijes, 
as may be seen when comparing the shock of the wounded man with 
that of the civilian operation (?ase. The w^ounded soldier may have 
extensive bruising of his tissues, the products of which are early 
absorbed, and, further, his wound may become early infected : indeed, 
a bacterial infection, with its resulting produ(?tion of toxins, oc?curs 
much earlier than many suppose. Then cold (a very imf)ortant factor), 
unsuitable food, delay between the time of infli(?tion of the wound and 
c^peratioj). and lastly, mental strain and fear in many instances must 
be given due consideration. 

Jn operative work the fa(?tors that [)rediH})use to shock are the 
following : (a) fear of operation : (6) anaemic state of patient ; (c) 
prolonged operation ; (d) loss of blood ; (e) separation of adherent 
structures with trauma to the visceral or parietal peritoneum ; (/) 
deep dissection in the j)elvic (?ellular tissues ; (^) undue handling of 
intestines ; (A) anaesthesia : (t) cold. Suitable preoperative treatment, 
gentle handling of the abdominal (?()nteiits, prevention of haemorrhage, 
well-chosen anaesthesia, and the ininimum of exposure of the patient 
on the operating table — attention to these important pf)ints will greatly 
reduce incidence of shock. 

The symptoms are fairly characteristic and follow opeiation almost 
immediately. The surface of the body is cold and pale, though there 
may be slight cyanosis of the tips of the fingers and toes : the tem- 
perature is subnormal ; clammy perspiration is common ; the blood - 
pressure is very low and the pulse rapid and feeble ; the pupils are 
dilated and the face drawn and pinched : the limbs are relaxed and 
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movements sluggish ; the respirations shallow and may be irregular : 
thirst may be marked ; mental apathy is often pronounced. If shock 
persists the patient gradually becomes more listless and finally 
unconscious. 

Should the patient recover, these symptoms gradually disappear, 
the surface of the skin becomes warmer, she becomes restless, the pulse 
becomes fuller and the respirations less frequent. 

This type of shock is often spoken of as primary shock, and is, as 
already mentioned, easy of recognition. But there occurs occasionally 
a later form of shock, which comes on a few hours after the operation — 
which may be very difficult to distinguish from the second complication 
to be referred to — ^viz., haemorrhage. 

It is one of the most difficult problems the surgeon has to deal with 
after operation, the differentiation of this later shock and haemorrhage. 
A coirect diagnosis is of great importance, because the treatment of the 
two conditions is entirely different. In the case of shock everything 
must be done to relieve it by medical means, but in the case of internal 
haBinorrhage medical remedies are of little avail ; the abdomen must 
be opened and the bleeding arrested if the patient is to be rescued. 
We must, therefore, try to indicate how shock and haemorrhage can be 
<Hfferentiatcd. 

The Differentiation of Shock and Haemorrhage. — Where 
nhoch occurs, the operation has generally been severe or prolonged, or 
the patient has been in an exhausted condition beforehand. It comes 
on soon after the operation. The patient becomes lethargic, the 
pulse small, rapid and thready, and the respirations rapid. With 
hmnorrhage, on the other hand, the patient may have had no severe 
abdominal operation, may not have been sick, and may have been in 
perfect health prior to oj)eration. If, for example, the ligature con- 
trolling a large vessel gives way, she is seized suddenly with a feeling 
of faintness. But jnore often she gradually becomes resllesfi and pale. 
8he often, too, complains of abdominal pain. She complains of great 
thirst also and ringing in the ears. The pulse becomes progressively 
more rapid, weak and soft. The temperature is of little help, as 
in both conditions it is subnormal. Comparatively early, however, 
the respirations are affected . they become deep, and later sighing, 
as a result (;f air-hunger. Still later there may be recurrent attacks 
of syncope. An impeyriant point in distinguishing between shock and 
hcpmorrhage is the fact that in shock most patients respond, very quickly 
to treM^nenl, uiiless the shock is very profound, whereas in hcemorrhage 
this same treatment produces little, if any, improvement until the bleeding 
is arrested. In shock the patient is languid, in haemorrhage she is 
restless. In cases of doubt — and sometimes it is almost impossible 
to say which condition is present- an incision through the posterior 
vaginal fornix or the stitched vaginal canal (if the uterus has been 
removed) will show if there is any collection of blood in the pouch 
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of Douglas. Naturally, if there is free exit from the pelvis, or vaginal 
drainage has been employed, the escape of blood is apparent. 

The treatment of haemorrhage is to reopen the abdominal wound 
and secure the bleeding vessel or vessels. 

The treatment of shock consists in warmth to the body, rest and 
the administration of fluids. Warmth may be given by hot bottles or, 
better still, an electric shock cage, and rest may be ensured by injection 
of morphia . Fluids arc best given by the slow intravenous drip method. 
Glucose (o per cent.) in saline is helpful, but transfusiori ivith blood- 
plasrna is the ideal. Whole blood is of advantage, but is not so good as 
plasma, which replaces the loss into the patient’s tissues. The blood 
is, in shock, too (concentrated with red cells beccause the red cells remain 
in the vessels while plasma escapes- — hence the need for the lattei*. 
But where haemorrhage is a factor in the production of shock, then 
whole blood should be given by slow transfusion. The foot of the bed 
should be raised and the patient given drinks when she is able for 
them— sweetened tea is as good as anything, if fluid is not given 
intravenously, glucose and saline should be administered rectally. 

It is doubtful how much benefit may follow the administration of 
cardiac stimulants. Certainly frequent stimulation is unwise, but an 
injection of coramine may be given and repeated in four hours, and 
brandy may be applied to the lips. If treatment is promptly instituted 
most cases will respond satisfactorily ; if delayed, the prolonged low 
blood-pressure will lead to ineparable damage to the essential (centres. 

Dfj^ayed Shock, — There is another form of ])rogres8ive collapse 
which is occasionally enc(mntered quite distinct from the shock 
occurring shortly after tin? operation ; to this the term ‘‘ delayed 
shock ” has been applied. It is a complication of quitch a different 
nature, and should not be termed shock.” as it is generally a 
manifestation of grave sepsis of an insidious nature. 

Peritonitis. — This complication is relatively rare nowadays, at 
least in the form of acute general peritonitis with the characteristic 
symptoms of abdominal pain, distension, sickness, vomiting and 
gradual collapse. 

We still encounter, however, a more localised form of peritonitis 
confined more particularly to the ^pelvis and running an insidious 
course. This low form of peritonitis is specially prone to follow an 
operation performed for some septic condition in the pelvis, but it 
may occasionally occur even in so-called ^ clean ” cases where infection 
ha/S been introduced by the surgeon or has spread from an injury to 
the small or large bowel. Here we find that the patient may progress 
quite satisfactorily for the first two or three days, or even longer, 
but generally by the fourth, and rarely later than the sixth day, her 
condition gradually becomes more and more unsatisfactory. She 
generally complains of a certain amount of uneasiness, sickness 
frequently returns, the pulse becomes rapid, and the temperature 
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generally rises also, although in a few cases it may rise very little 
above normal. Associated with these symptoms there is a certain 
degree of abdominal distension which may become extreme, the 
abdominal wall becoming blown out to an enormous extent. The 
enemata, which at first were followed by the passage of flatus, are less 
effective. Later, there is complete inhibition of intestinal peristalsis. 
In this postoperative variety there is generally a steady progress 
downhill, but early recognition of the condition and energetic 
treatment may result in the patient being rescued. 

The treatment which should be employed is free incision and 
drainage of the pouch of Douglas. Not infrequently it will be found 
that with the incision there is a free escape of a certain amount of 
pent-up blood and serous fluid. Having established free drainage and 
left a drainage tube in the pouch of Douglas, the patient should be 
propped up in the Fowler position and the stomach washed out if she 
has any sickness. (tIucosc salines b>' continuous intravenous drip 
should he given. 

Delayed Chlokoform Poisoning. — This term is used somewhat 
loosely. Although we are quite prepared to believe that there 
occasionally occur genuine examples of this complication, it is for the 
most part a manifestation of septic absorption. We have proved this 
on one or two occasions where, after incising the pouch of Douglas 
and evacuating the contents, all untoward symptoms have rapidly 
disappeared. 

There do occur, however, examjdes of what, for want of a better 
term, we refer to as delayed cMorofomi poisonmg. Although it. may 
occasionally occur after the simplest operation, it is most prone to arise 
in operations performed for septic conditions, such as appendicitis or 
salj)ingitis and when chloroform anaesthesia has been prolonged. Its 
occasional occurrem^e is one of the strongest arguments against the 
employment of chloroform. 

Generali}" there is an interval of twenty-four to thii*ty-six hours 
before the sickness commences, then persistent vomiting and 
progressive prostration follow'. In fatal cases the patient becomes 
comatose, this latest phase being occasionally preceded by convulsions. 
The changes in the urine are very definite, acetone and diacetic acid 
being easily recognised by the ordinary tests. The appearances of the 
liver at autopsy are similar to those present in other toxaemias — e,g. 
eclampsia (j). 221). 

The condition is treated with small quailtities of bicarbonate 
of soda by the mouth, and glucose (10 per cent.) and bicarbonate of 
soda by the bowel. Glucose should also be administered intravenously 
and calcium gluconate intramuscularly- -10 c.c. of a 10 per cent, 
solution. 

Acute Dilat ation of Stomach. — ^Acute dilatation of the stomach 
is not often encountered after gynaecological operation. It is associated 
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with paresis of the walls of that viscus and the secretion of quantities 
of fluid, which distend it enormously. The condition may come on 
relatively suddenly, or may develop more gradually (Intestinal Paresis). 

The abdomen becomes distended and tympanitic, the patient feels 
much distressed, and the pulse increases in raj)idity. Sickness occurs 
from time to time : this is often an “ overflow sickness ’’ which gives 
temporary relief. The appearance of the fluid is dark brownish or 
“ coffee ground. " As the condition is a grave one. it is necessary 
that prompt and energetic measures should be taken. The stomach 
should be drained b}^ a Ryle’s tube for several hours. Later enemata 
should be given. Intravenous salines and glucose are advisable. The 
condition is usually associated with peritoneal infection. 

Intestinal Paresis — Intestinal Obstruction. — Intestinal 
]mresis is generally a septic manifestation, and in the graver forms 
with a fatal termination distinct evidences of peritonitis are ])resent 
on post-mortem examination. But there occasionally results a 
paresis of the gut which, so far as one can judge, is not due to 
peritonitis, but results from gastro-intestinal infection, fermentation 
and acidosis. It is often associated with acute dilatation of the 
stomach, and, generally speaking, it is preceded by considerable 
postoperative sickness. The condition is to be treated in the same 
manner as acute dilatation of the stomach. 

In some instances it is not a little difficult to determine which form 
of tympanitis exists, for sometimes, with a low form of peritonitis, 
there is comparatively little pain beyond discomfort, the result of 
the distension. 

Intestmal Obstruction . — Definite intestinal obstruction may occur as 
a result of constricting bands, or holes in omentum permitting loops 
of bowel to pass through and be strangulated, hut for the most part 
these forms of obstruction are relativ^ely late manifestations. More 
commonly the obstruction occurs as a result of a rohmlus brought 
about by intestinal jiaresis and distension. Intestinal obstruction is 
invariably associated with the usual symptoms of sickness — the 
vomiting gradually becoming ffecal. But the characteristic symptom 
is paroxysmal pain in addition to the general abdominal discomfort 
of simple paresis and the intensq constant pain of peritonitis. 
Immediate abdominal section is naturally the only faocedure which 
will save a patient suffering from this grave conqflication. 

Infection op Wound. — Infection of the abdominal wound is rai*ely 
observed, except in cases where the oj)eration has been ])erformod 
for some septic condition. Still, sometimes, in sjiite of the greatest 
care, it does occur. Most commonly the infection is from the skin. 
Occasionally, if a hsBmatoma forms in the wound, the source of infection 
is an adherent loop of bowel. The infections from the skin are 
specially prone to occur round the site of the sutures. It will he 
found generally that the best procedure is to remove the infected 
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stitches and apply a wet antiseptic dressing. If there is any actual 
-collection of pus, the opening should be enlarged and the cavity 
washed out. The wound should be dressed repeatedly, and gauze 
wrung out of antiseptic lotion should be applied. Various antiseptic 
preparations may be employed, such as flavine, eusol, peroxide of 
hydrogen, etc. 

If the deeper stitches become infected, the healing process may be 
long delayed. This is specially observed where silk has been used, 
but chromic gut sometimes takes months to absorb or be discharged. 
When possible the infected stitch should be removed. It happens 
occasionally that in deeply infected wounds a bowel fistula forms. 
Should this unfortunate accident occur, and should the fistula persist 
in spite of careful dressing, the affected loop of bowel must be resected 
later. This is naturally a difficult and dangerous procedure, because 
•of the adhesions present and the risks of infection, for it is very difficult 
to thoroughly cleanse the field of operation in such circumstances. 
The w'ound must be thoroughly disinfected, and it will generally be 
found advisable to make a fresh incision to the side of the original 
one, so that the affected loop of bowel can be approached from all 
sides. 

A very serious complication of badly infected wounds is rupture 
of the wound and the protrusion of the bowel. Fortunately it is 
extremely rare, but if it does occur the outlook is naturally grave. 
The w^ound must be disinfecjted as thoroughly as possible, the bowel 
replaced and fresh stitches introduced. 

Urinaky Disturbances. — We have already referred to the 
difficulty of urination and to the cystitis which may occasionally 
follow the employment of a catheter. In most cases after operation, 
oven when a good diuresis has been established beforehand, there 
is a decrease in the quantity of urine passed, but usually after 
twenty-four hours it gradually increases until the quantity comes 
back to the normal. It is always a good sign after an ojieration if 
the patient passes a good quantity of urine. 

Supjnession of Urine . — Putting aside the very occasional cases 
where the suppression results from ligation of the ureters in the 
•operation of hysterectomy (in which case there is absolute 
suppression from the first) postoperative suppression comes on 
gradually. But in a few cases it is present from the first ; the 
condition is sometimes referred to as “ renal shock.” 

Recovery very rarely occurs where complete suppression of urine 
develops. Such measures as the introduction of sahne by a vein and 
eellular tissue is the ordinary treatment which should be employed. 
Intravenous injection of 4-28 per cent, solution of sodium sulphate 
is sometimes successful in re-establishing urinary secretion. It should 
be run in slowly. At the same time, the patient should receive a saline 
purge and drink large quantities of bland fluid. Hot bags should be 
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applied to the back, and such drugs as pilocarpin (J gr.) given hypo- 
dermically may be employed. Generally, as indicated, however, these 
remedies are only efficacious in the milder examples of suppression. 

Incontinence of Urine. — This usually results from overdistension 
of the bladder and is an overflow incontinence. In cases where there 
has been any injury done to the bladder there will naturally be 
a continuous urinary discharge from the fistula. 

Thrombosis. — This is by no means an uncommon complication. 
It occurs in about 0*5 per cent, of abdominal operations where the 
cellular tissue in the lateral walls has been opened into in the removal 
of the uterus for fibroids, carcinoma of cervix, pyosalpinx, etc. 
Occasionally, it is observed in cases where the abdominal operation is 
of the simplest 7iature. In many instances it is due to infection from 
the cervix {e.g.. following subtotal hysterectomy). 

In the less grave form the manifestations resemble those of post- 
partum thrombosis, commonly referred to as Phlegmasia Alba Dolens 
(p. 648). It generally develops about the end of the second week, 
is usually preceded by a slight rise of temperature, and sometimes a 
certain degree of j^elvic pain. There is often pain along the course of 
the thrombosed vessels and in the calf of the leg, which becomes 
swollen and oedematous. The recovery in this postoperative phlebitis 
is generally better than in the phlebitis of the puerperium, but in a 
number of cases the thickening of the leg persists, and is liable to 
recur on over-exertion. 

PuLMON ARY C V^MPLICATTONS . — Pulmonary Embolism . — The most 
grave pulmonary complication is pulmonary embolism. It comes on 
suddenly, the patient being seized with a severe precordial pain, rapid 
and gasping respirations. The skin becomes clammy and cyanotic, 
and the patient presents a very distressed appearance. Death usually 
occurs in a few minutes. Nothing can be done for this condition 
beyond relieving symptoms by giving small doses of morphia (J gr.) 
and oxygen inhalations. Only the slighter cases recover. Recur- 
rent small emboli are almost invariably the result of infection in 
the operation area, and they frequently lead to septic broncho- 
pneumonia and death. 

Pleurisy. — Pleurisy, which occurs occasionally after operations, is 
generally an evidence of infection,’ but at times it would appear 
to be due to a direct chill where a patient, convalescing in bed, 
is exposed lo a draught. A small pulmonary emVK)lus is the commonest 
clause. 

P'neurnonia. — may occur shortly after an operation from 
inhalation of septic material, but occasionally it is due to infection 
from the site of operation. Most commonly it takes the form of a 
broncho-pneumonia rather than a lobar pneumonia. 

Bronchitis. — This in a mild form is not an infrequent complication. 
It may be due to the administration of cold ether, or exposure of the 
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patient while removing her from the theatre to the room or ward. It 
generally passes off in a few days with suitable treatment. 

SuBPHRENio Abscess. — This grave complication is not common, 
and almost never arises except when the operation is performed for 
some infective condition in the abdomen, more particularly connected 
with the region around the stomach, duodenum, pancreas, gall-bladder, 
or appendix. 

In some cases it develops quite early, but in a considerable number 
it is a late complication. 

It is associated with a septic temperature, and later with dyspnoea . 
If the collection of pus is considerable, physical signs in the lower 
part of the lung and upper abdomen may be quite distinct. Whenever 
recognised the pus should be evacuated after resection of ribs. 

Parotitis. — This is now a relatively rare complication. It arises 
from infection of the parotid gland through Stenson’s duct. It is 
less common now than formerly, as greater attention is given to the 
mouth before operation. Generally only one side is affected, but 
occasionally both glands may become involved. It is most prone 
to occur should the mouth become very dry and foul. This is to be 
avoided by giving the patient a considerable amount of fluid to rinse 
her mouth, and allowing her relatively early after operation to 
swallow a reasonable amount of fluid. When this complication 
arises, cotton-wool should be applied to the side of the neck. It is 
inadvisable to poultice or foment the part too frequently. In most 
instances the inflammation gradually subsides, but occasionally it 
goes on to abscess formation, when incision and drainage of the gland 
are necessary. 

Insanity. — This is generally of septic origin and of the maniacal 
type. But the complication may develop occasionally in individuals 
predis])osed by heredity to insanity or previously affected by any 
mental disorder. 
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BHNOR OPERATIONS: DILATATION OF THE CERVIX 
AND CURETTAGE 

DILATATION OF THE CERVIX 

T his operation is most commonly undertaken as the first step 
in curettage, but by it«elf it may be indicated for the treatment 
of spasmodic dysmenorrhoea or for sterility. Although it is a 
minor operation, all antiseptic precautions must be taken and 
the patient prepared in the usual way, as already described. 

After the patient is anaesthetised, a careful bimanual examination 
should be made, even if this has already been done previously, in 
order to determine the exact condition of affairs in the pelvis and 
particularly to exclude the possibility of early pregnancy or of active 
inflammatory conditions in the adnexa. Such infections, if overlooked, 
may be “ lighted up ” into an acute condition by any pelvic ojKjration, 
however trivial. 

The patient having been placed in the lithotomy position and the 
exposed parts suitably draped with sterile sheets (]). 1071), a vaginal 
retractor is introduced into the vagina to retract the posterior vaginal 
wall. The anterior lip of the cervix is grasped with two volsella forceps 
and the cervix dra^Ti down towards the vulva to admit of insijcction. 
A sound may now be passed into the uterus to mark the length of the 
cavity and the direction of the canal. (Iraduated dilators, dipt>ed in 
weak lysol solution or glycerine, are then gently introduced one after 
the other. The use of force is to bo deprecated as it may easily cause 
a splitting of the cervix, which may extend through the internal os 
and involve the body of the uterus ; this accident may be associated 
with very severe haemorrhage. 



Fig. 430. —Cervical Dilator. This pattern in more convenient than single 

Hegar dilators. 


For most purposes dilatation up to No. 12 Hegar {i.e. 12 mm. or 
about J in. in diameter) is sufficient. Where, as in cases of abortion, 
it is desired to introduce the finger a further dilatation up to about 
18 Hegar may be required ; this is usually difficult to accomplish and 
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particular care must be exercised to avoid tearing the soft cervix. 
The cervix, especially in nulli])arous women, is more easily dilated 
either immediately before or immediately after a menstrual period. 

Although it is usually a simple procedure, dilatation may be very 
difficult owing to rigidity and to the point of the dilator being caught 
by the ridges of the cervical mucosa. In such cases the greatest care 
must be exercised to avoid laceration, and this can be done by intro- 
ducing the dilators gently and slowly and by allowing each dilator 
to remain in the canal for some seconds. To estimate the amount of 
pressure being exerted by the dilators against the cervical canal, it is 
advisable that the volsella be held by the operator himself. Another 
danger is perforation of the uterine wall, and this risk is gieatest in 
cases in which the uterine body is sharply flexed upon the cervix, 
for example, acute anteflexion. The smaller and more narrowly pointed 
dilators may easily pass straight through the posterior wall of the uterus 
immediately above the level of the internal os instead of being directed 
forwards into the cavity of the uterus. Many cases in which the opera- 
tion is being peiformed for spasmodic dysmenorrhoea are associated 
both with a rigid cervix and acaite anteflexion : therefore particular 
caution must he observed. 


(JITRETTAGE OF THE UTERUS 

The curette is an instrument for scraping off the endometrium 
lining the cavity of the uterus and cervical canal. There are two 
kinds of curette ; the scroop (*urettc which is just a narrow, elongated, 

^1 A- SCALE 

Fio. 431 . — FliiHliiiig Blunt OuretU* 

sharp spoon, and the loop curette, which again may be either sharp- 
edged or blunt-edged. The sharj) loo^) curette is more commonly used, 
but a blunt flushing curette is preferable in cases of incomplete abortion 



where the cervix is not sufficiently dilated to admit the finger, which 
is always the best and safest “ curette ” in euch circumstances. Some 
operators use a sharp flushing curette (the hollow handle being con- 
nected with the rubber tubing of a douche can), and in this way wash 



1088 


OBSTETRICS AND GYNAECOLOGY 


the tissue out of the uterus. If the ordinary loop curette is employed 
the uterus can be gently swabbed out to remove any fragments. It 
is not necessary to douche the uterus except in cases of abortion. 

The operation of curettage was formerly, and is perhaps still, too 
frequently used without there being any clear indication for it. Our 
increasing knowledge of the subject of functional uterine haemorrhage 
is slowly tending to diminish the abuse of this operation. The correct 
indications for curettage are (1) diagtiosiic, and (2) therapeutic. 
Whatever the indications, the risks of the operation are infection and 
injury. The former may be reduced to a minimum by thorough 
antiseptic precautions, as already described, but, if these are not 
carefully observed, serious and even fatal infection may follow this 
simple operation. Injury may be caused in the preliminary dilatation 
as already explained and also by passing the curette through the wall 
of a soft uterus. Such perforation is particularly liable to happen in 
cases of abortion, where the uterus is unduly soft as a result of the 
pregnancy, and in cases of cancer. It is also more liable to happen 
to the small atrophic uterus of the woman past the menopause. In 
all such cases particular precaution should be exercised. 

Diagnostic (Curettage is done most commonly to exclude or 
confirm a suspicion of cancer of the endometrium, or to obtain a 
portion of the endometrium for microscopic examination in cases of 
supposed functional hiernorrliage (metropathia hsemorrhagica). If 
thick opaque tissue comes away, further curettage is dangerous as 
malignancy is almost certainly i)resent. Benign tissue is usually 
translucent in appearance. Diagnostic curettage may be earned out 
by what is termed a “ Punch ” curette — a s})ecially small loop used for 
obtaining a mere strip of mucosa in cases of sterility or arnenorrhoca. 
7t may be used without anaesthesia. 

Therapeutic Curettage is done in cases of incomplete abortion, 
in some cases of functional haemorrhage and for the removal of a 


Ffo. 433. — Scoop Curetki (Martin). 


mucous j)olyj)us. For therapeutic purj)ose8 the curettage must be 
thoroughly carried out. The loop curette should be used first, and 
long sweeping strokes from above downwards should be made right 
round the whole surface of the cavity. The fundus should then be 
scraped from side to side ; and, lastly, any fragments left by the 
loop curette may be conveniently removed by scraping transversely 
round the cavity of the uterus with the scoop c urette (Fig. 433). The 
interior of the uterus should then be wiped out with a thin piece of 
gau/.e held by uterine dressing forceps, and the cavity finally swabbed 
out with surgical spirit or weak tincture of iodine. Care must he taken 
to remm'e endometrial tissue only ; if the curettage is carried out too 
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firmly removal of muscle tissue will result. It is important not to 
remove the basal portions of the endometrial glands imbedded in the 
muscle from which the subsequent regeneration of the mucosa will 
take place. Too radical a curettage has sometimes resulted in complete 
cessation of menstr'uafion. It is unnecessary to pack the uterus 
unless there is undue loss of blood. However, when the operation is 
being done for dysmenorrhcea, it is often helpful to pack the cervical 
canal tightly and to leave the packing in for twenty-four hours to aid 
in more permanent dilatation. 

All pieces of tissue removed should be placed immediately in a 
small bottle containing 5 })er c^ent. formalin or Zenker’s solution and 
sent to the pathologist for examination. Delay in preserving the 
tissue will render impossible an accurate histological report. 



I'erforation of the iilei us by dilator or curette is much more easily 
caused than is usually realised. It is particularly liable to occur if 
curettage is emi)l()yed (a) in a heavily infected uterus : {hi) in extensive 
malignant disease of the body of the uterus : (r) in vesicular mole : 
(d) in iiHiomplete abortion. If the interior of the uterus is not infected, 
there may be no bad results : but if infection is present, then there is 
an obvious risk of peritonitis. The perforation may involve some 
relatively large vessel and lead to excessive haemorrhage : in such 
cases the i)roper procedure is to open the abdomen at onc^e and either 
(jontrol the bleeding by suture or remove the uterus. If the 
haemorrhage is slight, packing the uterine cavity with gauze for twenty- 
four hours will sutlice. Should peritonitis develo]) removal of the 
uterus is indicated. 

Where the curettings confirm the diagnosis of malignancy in the 
body of the uterus, abdominal operation for its removal ma\' be 
proceeded with at once, provided the patient has been suitably 
prej)ared for the major operation. Should this be determined upon, it 
is well to close the external os with strong sutures before i)ro<^eeding 
to perform hysterectomy. 
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PLASTIC OPERATIONS ON CERVIX, VAGINA, VULVA 
AND PERINEUM 

CERVIX 

A !S we have pointed out in preceding chapters, the cervix is pecuharly 
/» exposed to trauma during labour with the production of a 
-^chronic inflammation, which is as-sociated with leucon'hoea, 
persisting pelvic pain and ill-health. Eurther, the chronicity 
of the lesion may he a factor behind the high incidence of carcinoma 
in this region (p. 961). Active treatment of such cervical lesions thus 
constitutes a gyna'cological procedure of great importance to health 
and life. 

We have seen that many such lesions are best treated by means of 
diathermy (p. 914) : but where the trauma and infection are marked, 
repair of the cervix (trachelorrhaphy), or amjmtation where the cervix 
is enlarged, may be necessarx'. In certain circumstances total 
hysterectomy by abdomen or vagina may be advisable. 

As a pieliminary to all oi)erations on cervix and vagina a very 
thorough cleansing and disinfection of these* areas should be carried out. 
Antiseptic vaginal douching should precede all oi)erative procedures 
for two or three days. When the patient is ana'sthetised and in the 
lithotomy position, the vulva, vagina and cervix should be cleansed 
as already detailed (pp. ]0r>7, lOoS). The cervix is drawn dowji by 
volsellae and all mucous secretion cleared away with the aid of a solution 
of bicarbonate of soda : the cervix is again treated with the antise})ti(! 
chosen. We stress this thorough preparation as infected mucus may 
lead tt> early separation of catgut stitches with resultant secondary 
haemorrhage. The cervix heals slowly and sutures should be stn)ng 
(20-day strength), and preferably the catgut should be chi-omicised. 

Trachelorrhaphy (repair of a lacerated cervix) is carried out when 
the cervix is torn but not hypertrophied. The tear may be bilateral or 
unilateral. The operation is most successful when there is no deep 
infection of the cervical tissues : and. as it does not shorten the ceiTix, 
it is the procedure indicated in younger women. 

(a) Emmett’s Trachelorrhaphy . — The cervix is held by volsella* and 
dilated. The laceration is incised so as to get beyond the scar tissue 
at the upper angles of the tear, and the scar tissue is then excised. 
On either side of the cervical canal areas of mucous membrane are 
dissected off the everted lips of the cervix, leaving a narrow stri]) of 
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mucosa in the middle line to form the restored canal (Fig. 435, A). 
Catgut stitches are then inserted from the lateral aspect of the cervix 
in such a way that no dead space is left between the united lips (Fig. 
435. R). If the laceration is unilateral one side only is dealt with. 



(A) (B) 

FitJ. 436.- -“Kmmett’s Operation. 


Unless there is definite indication, curettage of the uterus should 
not be carried out. 

(b) Bommjfi Trachelorrhaphy . — ^Though this method shortens the 
(lervix slightly, the ofjoration is a useful one and gives good results. 

The (‘orvical canal is dilated, and the whole exposed mucous 



Fig. 436.- -TraoheJorrhaphy. 


monibraiie is dissec^ted off from each lij) of the cervix up to the angle 
of lac'CTatioii. Only mucosa is removed along with the scar tissue at 
the angles. The everted lips are now turned in towards the cervical 
canal by strong catgut sutures, inserted as in t’ig. 43fi. The lateral 
margins are accurately aj)proximatod by stitches placed deeply enough 
to (lontrol all bleeding. Ribbon gauze is inserted into the cervical canal 
and removed in twenty-four hours. 

Amputation of the Cervix. — This operation is performed when the 
cervix is hypertro|)hied in either its vaginal or supravaginal portion. 
Elongation of the latter pf)rtion is frequently associated with uterine 
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prolapse and is dealt with as part of the operation for tliat condition 
(p. 1102): here we deal only with hypertrophy of the vaginal 
portion. 

Amputation of the vaginal portion may be performed by (a) flip 
method or (6) by circular amputation. 

(a) Flap Mettiod of Amputation, — ^I'his method is suitable when 
the vaginal portion of the lacerated cei'vix is both elongated and bulky. 
Anterior and posterior flaps of tissue are raised, the flaps consisting 
of vaginal mucous membrane and a thin layer of fibro -muscular tissue 
towards the base. 

Volsellse are applied to the cervical lips and the canal dilated. 
The lower limit of the bladder is identified by the use of a sound. The 
posterior flap is made first, its base being at the level of the intended 




(A) (U) 

Fkj. 437.— Aiijputation of (Wvix by thr Kla.j» {(hfmirtjfofji/. K(li*ii ami LocIvV'tA 

(A) Sutures plaw'ii ready to tie, 

(B) riaps turned in t<itlie (»t anipiitutinn (d'eeiNix; lateral suture •■ontrols luenuuiluuzc 


amputation. The anterior flap is then made up to the same l(^vel. 
With the flaps reflected, the remainder of the cervix is amputated. 
♦Strong catgut stitches are then inserted on either side through the 
mucosa and the substance of cervical tissue, tliese being tied later. 
The apex of each flap is then sutured to the cut edge of the cervical 
canal, the sutures being inserted as in Fig. 437. The lateral sutures 
are then firmly tied, and others inserted, if necessary t(j control all 
oozing. A gauze stri]> is inserted into the canal and the vagina packed 
for twenty-four hours. From a bulky cervix bleeding may be free, but 
is usually checked by the tying of all the sutures. But occasionally 
a vessel of some size on the amputated cervix bleeds very badly ; in 
such a case it is well to control the bleeding by understitching the 
vessel — it is generally impossible to ligate it. We would wani our 
readers of the necessity of ensuring comjdete baunostasis. 

Patients should be kept at rest for a fortnight in order to diminish 
the risk of secjondary hseniorrhage from too early absorption of catgut. 
If such haemorrhage occurs, resuturing under anaesthesia is the best 
treatment. Silkworm may be employed for safety, the sutures being 
removed three weeks later. 
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(b) Circular Amputation.- The cervix is drawn down and the canal 
well dilated. An incision is made in the mucous membrane round the 
cervix, half an inch above the external os ; the mucosa is separated 
from the cervix and pushed upwards in the form of a cuff just beyond 
the level at which amputation is to be carried out (Fig. 454, p. 1102). In 
front the bladder may require to be dissected up from the cervix for a 
short distance. On each side of the cervix a deep stitch is placed to 
control the descending branches of the uterine vessels. The cervix is 
cut straight across and the stump secured with volsellse. The cuff of 
mucous membrane is now stitched over the cervical stump, the sutures 
being placed in a radial manner. Steps must be taken to ensure the 
cessation of all bleeding. 

This method should be icserved for those cases in which the cervix 
is elongated but little enlarged in bulk. 

VAGINA AND PERINEUM 

Anterior Colporrhaphy.— This procedure is described in the next 
chapter in connection witli the operation for jjrolapsc. It will be under- 
stood that it (jan be readily performed without amputation of the 
cervix when this is uimccessary. 

Posterior Colporrhaphy and Perineorrhaphy. Repair of lacerated 
perineal tissues is frequently called for even though actual vaginal 
prolapse is absent, but some excess of stretched vaginal wall also falls 
to be removed. In many cases imperfect healing of a “ tom perineum ” 
resulting from labour leads to the advisability of these* reparative 
procedures. 



I'Ki. 4:18. — Oolpo-periiioorrhaphy. Fio. 439. — Colpo-perineorrhaphy, 

(Kirst stable.) (Second 8ta«e.) 


Colpo-perineorrhaphy. — Tissue forceps are applied on either side 
of the wide vaginal orifice at the base of each labium minus and exactly 
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opposite each other (Figs. 438, 439). A knife then removes a thin 
strip of skin at the miico-cutaneous junction from one forceps to the 



(Third stage.) (Fourth stage.) 


other. The mucous membrane of the posterior vaginal wall is dissected 
off the anterior wall of the rectum, partly by scissors and ])artly by 



442. — Colpo-pcrineorrhapliy. 


(Fifth stage.) 


Fig. 443. — Oolpo-porineorrhaphy, 
showing subcutaneous stitching 
of skin. 

(Sixth stage.) 


gauze pressure. The operator must dissect close to the vaginal wall 
in carrjmig out this step in order not to injure the rectum. (If the 
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limits of the rectum are in doubt, a large dilator may be gently in- 
serted into the bowel through the anal orifice — a step which will 
aid the inexperienced operator.) The mucosal flap should be freed 
laterally as well as centrally (Figs. 440, 441). A wedge-shaped piece 
of vaginal muoosa may now be removed, care being taken to remove 
only as much as is really necessary ; it is better to remove too little 
than too much (Fig. 440). Haemorrhage is mainly venous, nnd is 
usually controlled by pressure with a hot moist swab, but bleeding 
points should be ligated. The cut vaginal wall is then repaired in the 
mid-line with interrupted or continuous (Fig. 442) catgut sutures. 

The next step consists of the insertion of two or throe strong catgut 
sutures into the levatores ani, which have been exposed by the original 
dissection, caro being taken to avoid injuring the bowel as the needle 
passes across from one levator muscle to the other (Fig. 441). If the 
original trauma has been severe and a large rectocele is present, the 
levatores ani may have to be sought for wide out behind the rami of 
the ischial bones. When the sutures are tied the muscles are brought 
firmly together, separating the vagina from the rectum and restoring 
adequately the support of the pelvic floor (Fig. 442). One or two thin 
catgut stitches may be inserted to approximate the subcutaneous 
tissues, and the skin is then sutured by a fine subcuticular catgut 
stitch (Fig. 443) or (and this is a safer procedure) by interrupted 
silkworm stitches. 

Complete Laceration of Perineum. — When this has occurred the 
tear may have involved the sphincter ani only or the wall of the 
anal canal and rectum may have been torn for some distance (cf. Figs. 
43S and 444). 

The primary steps of the operation are the same as those just 
described, but in addition the incision is carried back on either side 
to expose the separated ends of the sphincter ani (Fig. 445). The 
incision then becomes H -shaped, as depicted. Separation of the 
vaginal from the rectal wall is then very carefully carried out. The 
rectal wall may be re])aired in one of two ways. Either interrupted 
catgut sutures are inserted and knotted in the lumen of the bowel 
from above downwards (Fig. 445), or the bowel wall may be repaired 
by a fine catgut continuous suture inserted in Lembert fashion, the 
edges of the rectal wall being turned in towards the lumen. The ends 
of the anal sphincter are then sought for and brought together by a 
couple of sutures (Fig. 44G). The rest of the operation is carried out 
as in the procedure for colpo-perineorrhaphy ; but, as the bowel is 
being repaired and strict asepsis therefore impossible, the levatores ani 
should be brought together not with catgut, but with silkworm sutures 
inserted in “ figure of eight ” fashion and tied on the perineal skin 
surface. One of the silkworm sutures may with advantage be placed 
through the sphincter muscle. 

After-treatment , — The perineal area must be kept clean and as dry 
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as possible, and the bowels sliould not be stimulated to move for six or 
seven days in cases of complete perineal tears. In other cases they may 
be moved on the fourth day. It is advisable to prescribe a diet with the 
least possible waste content. An injection of olive oil may be given prior 
to the first bowel movement. Such an injection must be given with the 
greatest care in order that the sutured rectal wall will not be injured ; 
it should, therefore, be given with a lubricated rubber catheter. 



Fig. 444. — Operation for com- 
plete Tear of the Ferineum. Dis- 
section of vaginal wall from 
bowel wall along dotted line so 
that then’ is an upper vaginal 
Hap and lower rectal Hap of 
miieonH membrane as shcjwn in 
next Htrnre. 



Fu;. 445.- Operation for 
Oomphde T(‘ar of the 
Perineum. Vaginal wall is 
shown jmshed up and ^vall 
dissected off rectal wall. 
The rectal stit<*hes art’ 
shown in.seited but not y(‘t 
tied; when they art* lied 
the knots will be inside the 
rectum. 



Fig. 440. — Operation foi 
Complete Tear of the Peri- 
neum. Keetal stitches have 
bcieii tied. Untied stitches 
{a) coapt levator ani nunseles 
and eellnlar tissue : {h) 

eoapts torn levator ani 
muscle, (k.mpletion of re- 
pair as show'll in Figs. 442 
and 4411. 


(First atane.) 


(Second ) 


('llilrd Stane.) 


Operations for Vaginismus and Dyspareunia. When the vaginal 
introitus is unduly narrow and firm it may be stretched thoroughly under 

aiiaBsthesia . Thereafter, graduated 
ti^percd glass dilators should be 
inl^ertod into the vagina twice 
daily for twenty minutes. It is 
essential that the herself 

inserts the dilators after the first 
day or two, for thereby the patient 
gains confidence. Unless con- 
fidence is gained success will not follow the treatment (p. 812). 

In cases of vaginismus, incision and suture should always be avoided 
unless vaginal dilators fail, but in a few cases the operation of per- 
ineotomy will have to be carried out. A vertical incision is made 



Fig. 447. — Vaginal Dilator. 
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through the posterior commissure and the incision stitched up antero- 
posteriorly. The introitus vaginae is thus enlarged (Figs. 448, 449). 



b'lu. 448. — Operation 
for expanding Vaginal 
Inlet. 

(P'irst Htagn.) 



Flo. 449. — (Operation 
for expanding Vaginal 
Inlet. 

(Second stage.) 


Vesical Fistulae. — Vesico -vaginal and vesico -cervical listulac are 
generally the result of obstetric injury ; they are usually associated 
with scar tissue, the result of infection, which almost necessarily follows 
severe trauma at labour. Fistulas resulting from operative procedures 
may have little accompanying infection ; consequently many heal 
spontaneously or by simple suturing, if the bladder is kept drained 
by a self-retaining catheter. 

In most cases the fistula can be dealt with from the vagina ; hut 
in a few instances the high site of the fistulous opening demands opera- 
tion by the abdominal route, a transvesical procedure being adopted. 
It is most important that any bladder and urinary infection present 
be treated adequately prior to operation. It is w^orth noting that 
grave bladder infection is not much in evidence in these cases, pre- 
sumably owing to free drainage through the fistulous opening. 

Vesico-vaginal Fistula , — Very small fistuhv may be dealt with by 
paring the edges, others require a flap-splitting procedure. 

(a) Parmg the Edges . — The cervix is drawn down by volsella' and 
the bladder w^ashed out. Allis’ forceps are placed above and below^ 
the fistula and the vaginal mucous membrane incised right round the 
opening at a distance of from quarter to half an inch. This circular 
piece of mucosa is dissected off the bladder wall, and so the margins 
of the opening are necessarily pared. Stitches are then placed to draw 
the cut vaginal mucous membrane together, each stitch passing through 
the muscle wall of the bladder just beyond the fistula on either side. 
When tied, tlie stitches invaginate the fistulous opening in a Lembert 
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fashion and close the vaginal incision. They may be inserted from 
side to side or from above downwards, according to the direction of 
least tension. 

(b) Flap Splitthig , — This procedure is necessary when the fistula 
is large. In some instances it may be advisable to have ureteric 
catheters inserted through the urethra in order to avoid stitching the 
ureteric opening if it is close to the fistula. The catheters may, however, 
be difficult to pass in these cases. 

An elliptical-shaped incision is made a little way from the open- 
ing, and a flap of vaginal mucous membrane, including the fistulous 



Ficj. 450. — Repair of Vesico-vaginal Riatiila by the Flap-8i)littiiig Operation. 

(A) .Sutures in position tliroucJi the vapinal wall ; the fistula is elosed by interrupted sutures wliicli 

traversr* the inuscle wall of tfie bladder but not tbiough the bladder mucous membraue. 

(B) Sutures tied — vaginal \>aU closed over sutured fistula. 


opening, is raised up from the bladder wall. ‘The margin of the mucous 
membrane is then undermined, separating it from the bladder wall for 
a short distance. Oozing of blood may be controlled by hot swabs, 
but one or two vessels may have to be ligated. Tlie fistula is then 
closed by a purse-string suture or interrupted sutures which do not 
pierce the bladder muco.sa. The part of the vaginal flap containing the 
fistulous opening is now cut away and the flap sutured back over the 
repaired bladder. If tension is marked, relaxation incisions into the 
vaginal mucous membrane may be made lateral to the stitched area ; 
these may be stitched at right angles to the line of incision or may be 
left, in difficult cases, to heal by granulation. Continuous drainage 
of the bladder is required for a week or so, an ounce of argyrol being 
run in daily. It is common to nurse the patient in the recumbent 
position, but excellent results follow nursing in the prone position, 
and patients are comfortable lying in this manner for some days. 

V esico-cervical Fistula . — The commonest form is associated with 
a deep laceration of the vaginal portion of the cervix, the bladder 
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communicating with the open cervical canal. The fistula may be 
closed at the time when the cervical injury is repaired. In rarer cases 
the fistula communicates with the supra-vaginal portion of the cervix 
and can only be reached by an incision similar to that employed as a 
preliminary to vaginal hysterectomy (p. 1119). 

Uretro-vaginal Fistula , — This fistula is best treated from the 
abdomen and reimplanting ureter into bladder. 

Recto-vaginal Fistula. — This is usually low down in the vagina 
and is associated with a partly healed perineal tear (p. 605). It 
is best dealt with by deliberately cutting through the remains of 
perineum into the rectum and dealing with the condition as a complete 
perineal tear. 

When situated high up in the vagina the treatment is on the same 
principles as for vesico-vaginal fistula;. The anal sphincter should be 
overstretched before and after operation. 

Lefort’s Operation for Prolapse. — This operation is very rarely 
employed. It may be justified in old women in whom the uterus has 
undergone atrophy or has previously been removed and in women 
suffering from extensive prolapse of the vaginal walls in whom marital 
relationships have ceased to exist. After removing a rectangular strip 
of mucous membrane from the vaginal walls from the cervix down- 
wards, the two raw surfaces are apposed by sewing them together 
from above downwards. This ensures a strong mesial partition 
between the two narrow canals on each side. The strip removed should 
be about three inches long by half-an-inch wide. 

For pronounced cases of procidentia there are 
the alternative procedures ; (a) Plastic repair 
(p. 1101), (b) Vaginal hysterectomy (Mayo’s 
Operation) (p. 1104). 

Repair of Sphincter of Bladder. — We have ^ 

referred elsewhere (p. (i03) to injury to the 

sphincter of the bladder and to the most trouble- ^ 

some “ stress incontinence ” which so frequently 

results. Several procedures for correcting the 

condition have been suggested. The simplest is 

to dissect off a diamond-shaped area (1 to in. 

wide) from the vaginal mucous membrane at the 

junction of urethra and bladder. With fine ijghtctlngTupCphTno^ 

chromicised-gut stitches the fibro- muscular tissue the bladder incases of 
-1 • .-.L 1 j j. i.1 j 1 stress incontinenoo. 

on either side is stitched togetlier under the neck 
of the bladder in the middle line to restore adequate support. The 
edges of the mucous membrane are then united. This procedure is 
frequently necessary as part of the operation for cystocele. 
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OPERATIONS ON THE UTERUS 

Operations for Prolapse of Uterus — Ojierations for Backward Dis})lacement 
of the Uterus — Operations for Inversion of the Uterus — Myomectomy -- 
Abdominal Hysterectomy — Vaginal Hysterectomy — Plastic (iperations for 

Malformations of Uterus 

OPERATIONS FOR PROLAPSE OF IITERUS 

T he principles underlying the surgical treatment of prolapse of 
the uterus and vaginal walls have been summarised in (lia})ter 
XLIV (p. 847). The oi)erations for prolapse of the vaginal walls 
have been described in the preceding chapter. We have now 
to consider the methods applicable to prolapse of the uterus itself. 

Prolapse of the uterus implies descent of that organ and almost, 
without exception elongation of the supravaginal cervix. The essential 
supports of the uterus are elongated. The relationship of the bladder 
to the uterus makes it inevitable that the bladder descends with it 
and with the anterior vaginal wall whi(di (tomes down in front of the 
bladder (cystocele). In many cases this element is very pronounced, 
so that there is marked protrusion, a sort of ballooning out of the 
anterior vaginal wall and bladder. The intimate attaeJunent of bladder 
and upper urethra to anterior vaginal w'all explains this. It has been 
pointed out that cystocele may occur without desetent of the uterus 
(p, 843). Again, the lateral halves of the pelvi(! diaphragm (muscular 
sheet and fascias) are usually widely se])arated and the peiineal body 
deficient in its support as a result of laceration, thus the vaginal canal 
and vaginal orifice are widened. Usually there is redundancy of both 
anterior and posterior vaginal walls. 

All these features must be borne in mind when operating for 
prolapse of the utejns. The oiieratii^n in jminciple is the same in all 
cases, but is modified to conform to the extent to which each of the 
above elements mentioned is ])re.sent — (a) amputation of the cervix 
restores the cervix to normal length ; (h) the essential supports of 
the uterus are shortened enough to elevate the uterus to its proper 
level in the pelvis ; (c) the bladder is returned to its normal situation 
partly by being carried up with the uterus but also by shortening its 
own supporting structures ; (d) the separated edges of the pelvic 
diaphragm are brought together and the perineal body is reconstructed. 
In the course of the above procedures redundant vaginal wall to the 
extent to which it is present is removed. As a result the vaginal orifice 

1100 
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and vaginal canal in its complete length are narrowed to a limit short 
of preventing coitus. 

Furthermore, the extent of the various procedures is influenced 
by the age of the woman. If she is in the child-bearing period, 
amputation of the cervix should be of minimal extent as, if overdone, 
abortion in a subsequent pregnancy or dystocia in a subsequent labour 
may occur. It is better to prevent the occurrence of abortion and 
difficult labour with laceration of superficial tissues and deep supports 
than to attempt to ensure that the prolapse will not recur. Pregvuncy 



Fuj. 4.y2. — ()|)t!ratioii for ProlajiM*. Fro. 4.‘>3. — Operation for JMolapse. 

(First Stage.) (Second Stage.) 

Tlif'. alternative inothod of rlctaching vaginal mucouB nioiubrane from bladder wall is by 
means of scissors inished up between these structures. By separating the blades the 

dis.seetion is made. 

and labour after the operation is a definite aetiological factor in recurrence, 
and when this takes ])lace the prolapse often takes a form quite different 
to the original. While descent of the uterus was the main feature in 
the original prolapse, in recurrence, cystocele with or without lacerated 
perineum is frequently encountered and with the uterus at normal level. 

The operation seems complicated but in reality is simple, and 
because of wide scope for its emplo 3 rment is one of the most beneficial 
plastic surgical procedures carried out at the present day. 

Donald, of Manchester, was the first (1888) to practise the principles 
of this operation. Fothergill (1895), of the same school, introduced 
the method of performing anterior colporrhaphy and amputation of 
the cervix as one procedure and popularised the operation. They 
emphnfiwd that free lateral d is, section, bemuse it inevitably brings the 
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paracervical tissue ctcross in front of the cervix^ and^ aiaputation of the 
cervix were the two important principles. Only comparatively recently, 
however, has it been recognised that this method of operating has 
eliminated the necessity for operating by the abdominal route. 

For certain displacements operations involving laparotomy will be 
described later ; but the student will please note that not one of these 
is designed primarily for prolapse. 

Operative Procedure for Prolapse. — The operation, usually referred 
to as the Donald-Fothergill or Manchester operation, is carried out as 
follows. After the recognised preparation the cervix is pulled down by 
volsellae (Fig. 452). a triangular area of the anterior vaginal wall is 

marked off with tissue forceps 
at the angles. The apex of the 
triangle is just above (towards 
cervix) the urethral orifice and 
the base across the cervix. An 
incision is made on either side 
from the first point to the sides 
of the cervix, and is then carried 
round the ])osterior as})ect of 
the cervix. The anterior vaginal 
mucous membrane is dissecited 
from the bladder and (tervix 
commencing at the urethral end 
or apex of the area marked 
off (Fig. 453). When separated 
clear of the bladder, the latter is 
pushed uj) by gauze pressure after 
it has been freed by a light trans- 
verse incision. The cervix is then 
amputated, and to it there is at- 



Kk;. 454. Operation for rrolaf)se. 
(Third StaRc.) 


tached tljc superfluous anterioi* and f)osterior vaginal walls. (Jomraencing 
in the mid-line posteriorly the mi edge of vaginal wall is stitched so that 
it covers the raw’ surface of the cervical stump and its edge comes to 
the new external os (Fig. 454). Working thus from the posterior aspect 
towards tlie front of the ctu vix. the sutures take in not only mucous mem- 
brane but the underlying tissue as well. This is most important as the 
anterior aspect is appi’oac^hed where the underlying tissues (paracervical) 
are drawn across in front of the cervix (Fig. 455). The shortened uterus 
is now^ seen to be receding uj) wards into the pelvis. There remains 
a gaping wound extending from the cervix to near the urethral orifice. 
This is closed from the cervical extremity. Deep to the vaginal mucosa 
and between it and the bladder there are valuable supporting tissues 
the paracervical tissue at the cervical end and forward of this a sheet of 
fibrous tissue and smooth muscle which runs from the cervix to the 
pubes below the bladder. Buried sutures may be employed to bring 
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these structures across (Fig. 455) below the cervix and bladder, or they 
may be included in the stitches employed to approximate the edges of the 
vaginal wall. The uterus rises to a still higher level as this is done. 
The operation is completed by removal of any redundant posterior 
vaginal wall, approximating the edges of the levatores ani muscles and 
reconstructing the perineal body as is necessary, and as described in 
preceding pages (pp. 1093 et aeq,). This last steji has no influence in 
restoring the uterus to its normal level ; it merely aims at additional 
support and naiTowing of the canal through which the uterus herniated 
Many variations in the steps of this operation are practised. For 
instance, it is a common procedure to dissect the anterior vaginal wall 



4.V). - ()])('r}ilioii for I’rolapnc. Kio. 4.56. — Opo rati on for Trolapwr. 

(Foiu'th stage.) (Comploted.) 


from the bladder commencing at the cervical end with scissors (Fig. 452, 
p. 1101). thereafter the cervix is amputated. Whatever method is 
favoured, the ])rin(*if)les are the same, and if these are followed the 
results are good. 

Mention may now be made ot some special points in connection 
with this operation. It is advisable always to dilate the cervix and 
explore the uterine cavity with the curette. .Dilatation of the cervix 
makes the suturing around the new external os much easier and 
curettage gives one confidence that there is no pathological condition 
of the endometrium of the body or cervix. Owasionally a polypus 
is remo\ ed from the uterine (;avity. Early cancer of the body of the 
uterus has been dis(^overed when hamiorrhagic discharge was thought 
to be due to ulceration of the prolapsed mass. In very elderly subjects 
dilatation of the cervix should not be carried farther than will permit 
of introducing a very small size of curette. The cervix of the atrophic 
uterus is easily ruptured with metal dilators. 

()f)eration should never be undertaken if there is ulceration df the 
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vaginal wall or cervix, if the vaginal walls are thick and leathery in 
character or if the prolapsed mass is swollen and (edematous. Two to 
three weeks’ rest in bed with the mass returned to its normal position 
will eliminate all of these conditions, will make the operation easier 
to perform and will make certain of a good result. A cup-and-stem 
pessary is sometimes employed to obviate this period of rest ; but it 
is not a good substitute, as infection of vagina and cervix is thereby 
maintained : besides, the patient's general condition is benefited by 
rest before o])eration. 

Sometimes prolapse becomes manifest very soon after a confinement. 
It is unwise to operate too early. Involution of the uterus and all 
other structures should be complete before oj)eration is carried out. 
The minimum limit of time from a confinement should be six months. 
This operation should not be carried out following labour or during 
the puerperium as has been suggested. 

Vaginal Hysterectomy for Prolapse. — Vaginal hysterectomy foi- pro- 
lapse, as favoured in America, has found a few supporters in this country. 
Naturally, vaginal hysterectomy has on occasion to be performed where 
the uterus is diseased and would have been carried out even if there 
had not been a prolapse. That prolapse simplifies vaginal hysterectomy 
is not an indication for its performance. By removal of the uterus 
it is contended that reconstruction of the supports in the pelvis is 
made easier and that the opening through which the uterus herniates 
can be completely closed. Even so, it does not necessarily follow that 
the support provided is any more efficient than when the uterus is iiot 
removed. Under all circumstances serious consideration should be 
given before removing the uterus previous to the menopause. 

The 7*emoval of an unhealthy utcnis in a case of pi’olapse nvdy be 
advisable iind we should therefore be prepared to restore the pelvic 
supports at the time of its removal. 

The^essential features of this operation are : (r/) 'riie uterosacral 
ligaments and parametric tissues from which the uterus lias boon 
severed are united acTOss the pelvis ; (b) that pro(*eeding forwards from 
these the su[)])orting structures of the bladder are ajiproximated 
through the spa(;c available hy reinoval of the redundant anterior 
vaginal wall with the uterus, just as in' the Manchester operation where 
it is removed witli the cervix only. (Vaginal Hysterectomy is described 
later, j). 11 Ifi.) The necessarv repair posteriorly is the same as already 
described in the })receding pages (l()9;i ef sexf). 

Interposition Operation. — We describe and illustrate (Figs. 4r>7, 
458) another operation and one which demonstrates the ingenuity of 
the early gynaecologists in their efforts to fijid a cure for prolapse. 
It is not often employed, but the exceptional case may. however, 
occur in wliich one would feel justified in j)erforming the oi>eration — 
viz,, a case of cystocele without deaceiit of the uterm, a condition not 
uncommon in very elderly subjects. In these the supporting structures 
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of the bladder may be very deficient and difficult to restore. The 
object of the interposition operation is to employ the uterus to 
support the bladder. It is obvious that this is not a suitable operation 
if there is any descent of the uterus, as that organ cannot then support 
the bladder efficiently. 

The anterior vaginal wall is incised and the bladder pushed upwards 
as in the preliminary stage of an anterior colporrhaphy (p. 1101). 
The separation of the bladder is continued until the peritoneum of 



Fits. ^57. — IntiM ()()Hilion 


Operation. Fundus ox* The position of the uteruR 
posed through utcro- and bladder after the iiitor- 
vosical pouch. j)o8ition oiK^mtion. 


Fio. 458. — Interposition Opera- 
tion. Fundus being sutured to 
anterior vaginal wall. 


the utero-vesical pouch is exposed to view. This is incised and by 
means of volsella3 the fundus is carefully pulled down (Fig. 457). 
The bladder is kept above the fundus and the anterior vaginal wall, 
after removing what is redundant, is sutured to the anterior 
surface and fundus of the uterus (Fig. 458). The altered position 
of the uterus with the bladder supported on its posterior wall is 
shown in inset. 

This operation is satisfactory only in carefully selected cases. 
Obviously, it would not be performed before the menopause. Great 
care must be taken to avoid infection of the pelvic peritoneum — ^this 
is a definite danger as a little collection of blood is liable to occur in 
the dead space below the fundus. 


70 
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OPERATIONS FOR BACKWARD DISPLACEMENT^ 

OP THE UTERUS 

The principles of surgical treatment of backward displacement of the 
uterus have been discussed in Chapter XLIV (p. 855). The operations 
in favour are those in which the round ligaments are shortened so as to 
keep the uterus in anteversion. The other type of operation, ventral 
fixation, by which the posterior wall of the uterus is made to adhere to 
the back of the abdominal incision is not favoured so much to-day as 
formerly. 

The Alexander-Adams Operation. — This is strictly an extraperitoneal 
operation ; the peritoneal cavity is not opened. An oblique incision 
is made over the inguinal canal on either side, parallel to Poupart’s 
ligament. The skin, fascia and aponeurosis of the external oblique 



Frc. 459. — Ale vaiidcr-AdaiiiK Ofx'ration. A, Hound Lijuanicnt. 

are divided and the round ligaments identified. The ligaments are then 
dissected free and pulled upon, thus bringing the fundus forwards. 
The superfluous i)ortion of the ligaments is removed and the remainder 
(Fig. 459 (A)) fixed securely by including it in the stitcJies closing the 
incision in the aponeurosis of the external oblique muscle. 

The operation should be employed only for luicom plicated movable 
backward displacement. If adhesions are present the o])eration fails 
comjJetely. The possibility that the abdominal wall may be weakened 
at the position of the inguinal rings can be prevented by a complete 
obliteration of the whole inguinal canal. 

Gilliam’s Operation.- The abdomen is opened in the middle line. 
A Pfannenstiel incision may be used, thus giving wide access to the 
front of the sheath of the rectus muscle (p. 1002). 

A stab incision is made through the rectus sheath, muscle and the 
peritoneum, about L| inches from the middle line on either side, at 
or a little below the level of the anterior superior spines. Through 
these openings the round ligaments are drawn, either by looping them 
in a ligature or by the use of special forceps ; the apex of the loop 
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should be about 1^ inches from the uterine end of the ligament 
(Fig. 460 (1)). The ligaments are then drawn across the front of the 
rectus sheath and stitched to it firmly (Fig. 460 (2)). The abdominal 
incision is closed in the usual way. 

This operation gives a better mechanical pull on the fundus than 
the Alexander- Adams operation, but it is open to the objection that 
the abdominal wall is weakened by the presence of two new oj)enings. 
There is also a risk that a loop of bowel may become trapped between 
the uterus and the abdominal wall. 

Various modifications of this operation are practised. In one, the 
procedure is carried out extraperitoneally but under direct vision 
through a mid -line incision. A slender curved forceijs is pushed 
through a stab incision in the rectus sheath at the outer edge of the 
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rectus muscle. It is then guided under the peritoneum towards the 
internal inguinal ring, and from there between the layers of the broad 
ligament inwards along the track of the round ligament. About 
inches from the uterus the peritoneum is penetrated, and the romid 
ligament, by means of a ligature aheady cast l ound it, is drawn upwards 
and outwards to the rectus sheath where it is secured by suturing. 
In this modification there is no distortion of the anatomical arrange- 
ment, and there is less risk of a subsequent bowel complication, but 
care must be taken to avoid injuring the deep epigastric vessels wdien 
making the stab incisions, and the iliac vessels when passing the 
forceps towards the broad ligaments. 

The Sling Operation. — This operation is also' referred to as the 
Baldy-Webster operation. The abdomen is opened in the middle line. 
A forceps is then imshed from behind through the broad ligament, just 
below the ovarian ligament, and just far enough away from the uterus 
to prevent injury to the anastomotic vessel (Fig. 461). A loop of 
the round ligament is then drawn backwards through the broad 
ligament. This is repeated on the other side and the loops are 
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stitched to the back of the uterus at a high level ; otherwise, the 
fundus may fall back over them. 

This, like the last described, is a most satisfactory operation and 
gives rise to no difficulties in pregnancy. The correction of the uterus 
has been found to persist after pregnancy. It has the additional 
advantage that it supports the ovaries at a higher level. This is a 
great benefit when, as is common, prolapse of these organs is 
present. 

Shortening of the Round Ligaments by Plication. — In this operation 



Frc. 461. — Sling Operation. Inset shows, round ligaments pulled through bn)ad 
ligaments and stitched to hack of uterus. 


the round ligaments are stitched down and along the antero-lateral 
border of the uterus, and then upwards towards the tubo-uterine 
angle. It is one of the earlier forms of round ligament operation, has 
no special advantages and is seldom employed. 

Anterior Plication of the Broad Ligaments. — In this operation, 
often referred to as Coffey’s operation, the anterior layers of the broad 
ligaments, including the round ligaments, are brought across the front 
of the uterus and are then stitched to its anterior surface. The 
operation has the disadvantage of employing what is really only a 
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loose fold of peritoneum, with an luicertain amount of connective 
tissue underneath, to act as a support, and such tissue is very liable to 
stretch under tension. The operation is employed by very few 
gynaecological surgeons. 

Ventral Fixation or Hysteropexy. — Here the uterus is fixed to the 
anterior abdominal wall. The uterus is brought forwards and its 
anterior surface is scarified. Three fixing sutures are then inserted 
as follows : The uppermost suture passes through fascia, muscle and 
I)eritoneum, through the uterine substance, and then through the 
same layers of the abdominal wall on the opposite side. The middle 
suture is passed in the same 
way but leaves out the peri- 
toneum . The lowermost suture 
is passed in exactly the same 
way as the uppermost one 
(Fig. 462). The alteration in 
the course of the middle suture 
in avoiding the peritoneum 
holds apart the peritoneum and 
allows the uterus to become 
directly adherent to the under 
surface of the rectus sheath 
instead of to the peritoneum, 
which is so liable to stretch. 

At one time this was a 
favourite operatioTi in cases 
of ])rolapse with descent of 
the uterus, but it proved an 
unsatisfactory procedure and has been discarded. For backward 
displacement when ojKjration is necessary, it has been replaced by 
ventro-suspension — i.e. shortening of the round ligaments. 

Obviously it is not a suitable operation before the menopause 
unless the patient is sterilised at the time of operation. Retro- 
displacement per practically never necessitates operative treatment 
after the menopause. 



Fit}. 462. — Ventral Fixation or Hy,stt?ro|K)xv. 


OPERATIONS FOR INVERSION OF THE UTERUS 

The treatment of inversion of the uterus has already been described 
(p. 568). It is only when manual reposition has failed that a surgical 
operation should be undertaken. As reposition by means of Aveling’s 
repositor (p. 864) even in the “ chronic ’’ cases is usually successful, 
surgical treatment merits only a very brief description, sufficient 
merely to indicate to the student the principles of the procedures 
employed. 
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Instead of incising the ring the operator may try to over- 
stretch it by means of a pair of stout, rubber-covered clamps, 
as shown in Fig. 464 (1 and 2). The fundus is then drawn up- 
wards with a volsellae and at the same time pushed upwards 
from the vagina by an assistant. This, however, may present diffi- 
culties and is often unsuccessful, necessitating incision as already 
described. 

Operation by Vaginal Route. — ^This operation is associated with 
the name of Spinelli. The anterior wall of the uterus is divided in the 
middle line from external os to fundus. The inversion is corrected 
and the incision sutured. It is a complicated operation. The bladder 
is liable to be injured, and pelvic infection readily follows as the 
inverted fundus is alwa>'s infected. 


MYOMEf^TOMY 

Tins consists of the enucleation of a fibromyomatous tumour 
or tumours from the uturus to restore the normal condition and 
function of that organ. Large size of tumour is not a contra- 
indication to this operation. The operation is in fact extensively 
employed when the tumour is largo but is conveniently placed for 
enucleation. It is also carried out frequently when the tumours are 
multiple. In visualising myomectomy the student should not think 
in terms of a subserous pedunculated fibroid which can be removed 
very simply, but rather of the case in which multiple fibroids are 
present and exercise the operator’s judgment as to the best method 
of procedure so as to minimise trauma to the uterine wall, prevent 
dead spaces and leave, after healing, a sound cicatrix which will not 
cause anxiety should pregnancy occur subsequently. In point of 
fa(;t, subsequent to myomectomy, rupture of the gravid uterus is an 
extremely rare occurrence (p. 598). 

Where two tumours are close together it is a matter of judgment 
whether it is better to remove them separately or run the cavities 
together and close them as one cavity. In closing the bed of a tumour 
after enucleation the most important point is the avoidance of any 
<lead space which will harbour blood and so increase the risk of 
infection and weaken the scar. If there is pronounced hypertrophy 
of the uterine musculature as a result of the presence of the tumours, 
it, is unnecessary to take j)ain8 to remove this in an attempt to leave 
a uterus of normal size at the completion of the operation. If the 
tumours are removed the musculature will eventually shrink and the 
uterus be restored to normal shape and size. 

Where a tumour is svbmucous and pedunculated it should if possible 
be removed through the cervical canal by the vaginal route. If of 
appreciable size and sessile the abdominal route will be necessary and. 
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even if large, enucleation without opening into the uterine cavity is 
generally possible. Should this occur, however, it is not of serious 
consequence. One has frequently been able to recognise the stage at 
which in removing a submucous fibroid the mucous membrane is all 
that separates the tumour from the uterine cavity. With a swab the 
membrane can be separated from the surface of the tumour, and when 
the tumour bed is obliterated it wiU be thrown into folds in the cavity. 
Like the hypertrophied myometrium it is unnecessary to remove this. 
It will correct itself ultimately. 

For purposes of description a simple case is chosen — e,g. an 
interstitial fibromyoma of the posterior wall of the body of the uterus. 



Fig. 4t)5. — ^Alyomoftomy. 

1. Incision of Cuiwule of Tumour. 2. ttcmoval of Tumour. 

An incision is made over the summit of the neoplasm through 
the covering tissues (Fig. 465 (1, 2)). With the fingers, or with the 
handle of the knife, the tumour is separated from its capsule, after 
which the uterine wound tends to close spontaneously by virtue of 
contraction of the muscle. The manipulation may be aided by traction 
on the tumour with volsellse. The mistake most likely to be made 
by a novice is, to cut not deeply enough and to attempt to shell 
out the tumour before the whole thickness of the capsule has been 
incised. For suturing, different methods are practised, but usually 
mattress sutures are employed to close the cavity. The serous layer is 
united by fine catgut. 

The operation is particularly suitable in young women, in whom 
conservation of the uterus for future jiregnancy is so important. 

Myomectomy for Broad Ligament Tumours. — An incision is made 
in the peritoneal covering and the tumour is enucleated by blunt 
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dissection. The cavity is closed by deep sutures and the peritoneum 
by a continuous superficial stitch. 

There are, however, certain risks and possible dangers which 
necessitate si)ecial mention when myomectomy is employed for tumours 
occupying this site. When large, and especially if placed deep in the 
connective tissue of the pelvis, the removal of a broad ligament tumour 
with a wide attachment to the body of the uterus may be very difficult. 
In such a case the uterine vessels and ureter are often considerably 
displaced. In the case of the ureter this displacement is usually in a 
downward and outward direction. 

When a fibromyoma arises from the side of the cervix, and bulges 
upwards between the layers of the broad ligament, it may carry the 
ureter upwards and place it in a position very liable to be injured 
unless the operator is alive to the possibility of its presence in this 
situation. After opening up the layers of the broad ligament, the 
lateral aspect of the tumour should be cleared easily by pushing down 
with a swab all tissues on the surface. A careful look out for ureter 
and uterine vessels should be kept, and if present the former must be 
preserved from injury while the latter are better ligated when freed 
from the surface of the growth. 

A large broad ligament fibromyoma usually displaces the uterus 
in a lateral and upward direction, and is closely incorporated with 
the uterus. If the tumour has a wide attachment to the side of the 
uterus nothing short of hysterectomy is possible. If this is deemed 
the safer procedure then the method of hysterectomy described on 
]). Ill") and illustrated by Fig. 407 may be specially applicable. 


ABDOMINAL HYSTERECTOMY 

Indications.- “Romo val of the uterus may bo required for disease 
of the uterus itself or for disease of the api)endages or broad ligament. 

(a) Uterine Disease. — H^^sterectomy is often nec^essary on account 

of the presence of a tumour or tumours — fibromyoma, adeno- 
myoma, carcinoma, sarcoma, chorionepithelioma. It is 
sometimes required for -puerperal infection, chronic; 

subinvolution (p. 920). 

(b) Tubal or Ovarian Disease, — Tumours- e,g^ papillomatous cyst- 

adenoma and malignant tumours of ovary or tube (p. 1039). 
Some cases of infection — e.g. a bilateral pyosalpinx or salpingo- 
oOphoritis (p. 1030). Occasionally it is necessary in certain 
varieties of ectopic pregnancy (p. 344). 

(c) Broad Ligament Tmmurs , — Such tumours are sometimes so 

closely" incK)rporated with the uterus that hysterectomy is 
required. 
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Varieties of Abdominal Hysterectomy.— These may be classified as 
follows : (1) Subtotal (supravaginal) hysterectomy : here the body of 
the uterus is removed at the level of the isthmus or between that level 
and the attachment of the vagina. This is the operation usually 
employed for fibromyoma when myomectomy is contraindicated. 
(2) Total hysterectomy ; here the whole uterus, including the cervix, 
is removed. This is the operation employed in cases of cancer of the 
uterine body, chorionepithelioma, fibromyoma involving the cervix, 
and in any case in which there is associated an unhealthy condition 
of the cervix, such as severe laceration or chronic inflammatory 
hypertrophy. (3) Wertheim's hysterectomy for carcinoma of the 
cervix : here the whole uterus, tubes, ovaries, cellular tissue and 
lym])hatic glands are removed. 


(1) Subtotal Hystekkctomy 

The abdominal cavity having been opened, the operator investigates 
by hand and by sight the conditions present. If the patient is a 
young woman he must confirm first of all that hysterectomy is 
essential. It is a most serious procedure to remove the uterine body 
from a young woman if the whole or i)art of it can be conserved. In 
the case of fibromyomata this can be avoided by ‘‘ myomectomy,” so 
that it is seldom necessary to sacrifice the uterus. If the uterus cannot 
be conserved, either because of the nature of the disease or because 
of other conditions which clearly indicate that hysterectomy is 
necessary, and if the woman has not j)assed the menopause, lie should 
endeavour to conserve the ovaries or at least a ])ortion of healthy 
ovary. He must not, however, push conservatism beyond its rational 
limit. 

The stejis of the o|)eration are as follows - 

The uterus is drawn up towards the wound and the surrounding 
organs packed off with large swabs. 

The u])per margin of the broad ligament on one side between the 
ovary and the uterus is seized with two clamp forceps and the tissue 
between them divided with scissors. If the tubes and ovaries have 
to be removed, the division is carried through the infundibulo-jxjlvic 
ligament. Fig. 4B0 illustrates the latter procedure on the left side only. 
The round ligament is divided between forceps close to the uterus. 
The same division of structures is carried out on the other side. The 
])eritoneum is then divided across the front of the uterus at the reflection 
of the bladder, and this flap of peritoneum is pushed off the front 
of the cervix, carrying with it the bladder. The uterine vessels are 
now clamped close to the uterus and divided on the uterine side of 
the forceps, after which the uterus is amputated at the level of the 
isthmus or through the supravaginal cervix. 
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Occasionally it is an advantage to alter the order of procedure, and 
as is colloquially described, “ work down the easy side and up the 
difficult side.” This is perhaps specially applicable in cases of large 



Fig. — Subtotal or Supravaginal Hysterectomy with Conservation 

of Right Tube and Ovary (after Kelly). 


fibromyomutii situated in the broad ligament. In such cases the 

oj)erator may find it better to begin on the healthy side of the pelvis. 

The ovarian vessels and round ligament are ligated and divided on 

the normal side, thereafter . 

the ovarian vessels and 

round ligament on the side \\ 

of the growth are similarly 

dealt with. An incision is 

now made across the peri- /fll 

toncum in front of the ' '“tlW wW "'5^- jJ'J 

uterus and the growth, ilj 

and the bladder and peri- J|i( ]\i^- jmh 

toneum are pushed down- tj, 

wards. The uterine vessels ‘‘i 

are then divided on the 
healthy side and the cervix 

is cut across, the uterine 6\acid©p 

vessels being then seized ^^7 , — Subtotal Hystoroctomy for Fibroniyonia. 

on the diseased side (Fig. Down one side and up the other as shown by arrows 
467). The divided cervix (aftei^ Kelly), 

is pulled over toward the side of the tumour, and, by working with 
his fingers below the growth, the operator gradually frees it. During 
this part of the operation it is necessary that the surgeon '' hugs ” 
the growth closely, as otherwise the ureter may be damaged. 

By this method the risk of damage to the ureter is greater than by a 




Q\aclder 

Fuj. 467.^ — Subtotal Hysterectomy for Fibroniyonia. 
Down one side and up the other as shown by arrows 
(after^ Kelly). 
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painstaking downward dissection on the side of the tumour even if 
space is limited. The operator is returning the ureter to its normal 
situation and, as a rule, it is more easily identified. If, before dealing 
with the side on which the tumour lies, the attachments on the opposite 
side are divided, the tumour side becomes more accessible. If the 
method under consideration is adopted it should be remembered that 
on the tumour side there is a greater blood supply, often a bunch of 
large veins, readily torn if traction on the tumour mass is made. There 
is great temptation to do so to get access to clamp pedicles. When 
this happens the field of operation is obscured by bleeding and efforts 
to pick up the bleeding-points may result in clamping the ureter or 
other injury to it. There seems, therefore, to be little argument in 
favour of amputating the uterus through the cervix before all other 
attachments have been divided. To leave the -cervical canal exposed 
while ‘‘ going up the other side ” leaves an area of potential infection. 
It should be exposed last and closed over first. 

Many operators elect to “ core ” the cervix and remove the whole 
mucosa of the canal. The shell of cervix is then stitched. Apart from 
the advantage derived from removing the mucous membrane of the 
cervical canal and thereby eliminating a possible source of lodgment 
of infection and discharge from the cervical stump, by coring 
out the cervix more accurate approximation of the raw surfaces is 
possible. 

At this stage of the operation a transverse gaping wound in the 
l)eritoneal lining of the i)elvis remains. This is closed hy means of a 
continuous catgut stitch which runs across from one side to the other 
and coapts the peritoneal flaps behind and in front. At cither end of 
the wound the stump of broad ligament and round ligament are buried 
so that no raw surfaces are exposed {vide Fig. 424 (1, 2), p. 1065). 

Any blood in the pelvic cavity is removed with swabs, a final 
examination made to see that there is no oozing, the large abdominal 
packing swabs removed, and the abdomen closed. 

(2) Total Hysterectomy 

The ste 2 )s in this ojieration are as for subtotal hysterectomy 
up to the division of the uterine vessels, after which, i)rocedure is 
as follows. 

The utero-sacral ligament on each side is divided between clami> 
forceps, and the peritoneum is incised across the back of the uterus 
from one divided ligament to the other. A j^eritoneal flap is pushed 
off the back of the cervix and upper i)art of the vagina, and from 
this region of the vagina the rectum, if in contact, is separated. 

In front the bladder is separated completely from the cervix and 
is stripped downwards off the upi)er part of the anterior vaginal wall. 
Here an opening is made into the vagina and the vaginal wall is 
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divided round the cervix, freeing the uterus finally from its 
attachments (Pig. 468). 

A stitch is passed through the lateral extremities of the vaginal 
walls to control the vaginal vessels. This is the most likely source of 
troublesome bleeding. 

After the clamp forceps have been replaced by ligatures and the 
vagina closed by sutures, the two peritoneal flaps are brought across 
to cover the pelvic floor, as in the subtotal operation. If the vaginal 
cervix is very unhealthy it is unwise to trust completely to preoperative 
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Fkj. 468 — Total or Panhystorectomy (aftor Kelly). 

cleansing. A length of gauze should be left (placed in contact with the 
raw surfaces, one end having been passed into the vagina) and the 
peritoneal flaps sutured over it (p. 1070). Provision is thus made for 
drainage from the retroperitoneal area, which is the area most liable to 
infection. The gauze is removed through the vagina after two or 
three days. 


(3) Total Hysterectomy for Carcinoma of the Cervix 
(Wertheim’s Operation) 

The advent of radium and deep X-rays for the treatment of 
cancer of the cervix (p. 972) has resulted in this operation now 
being performed but seldom in comparison with former times. 
It is, however, an operation which is instructive to the student, 
and one which may yet be decided to be ' the suitable method 
of treatment in selected cases of this disease. A brief description 
therefore is necessary. 

The operation resembles total hysterectomy, the details of which 
have just been described. The operation of hysterectomy for cancer 
of the cervix, however, is a much more radical one. It aims at a wide 
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removal of the pelvic cellular tissue which extends from uterus to 
side wall of pelvis. The object of this is the removal of any malignant 
infiltration, which, as we have seen, is apt to occur along the lymphatics 
and the connective-tissue planes. It aims also at the extirpation of 
the pelvic glands. In addition, a cuff of the upper part of the vagina 
is removed clamped over the cancerous cervix. In this way the 
risk of the necrotic cancerous area sowing cancer cells and infection 
broadcast over the wound during manipulations is minimised. 

Preparation . — To reduce the risks of infection and sometimes also 
the size of the growth, the cervix is curetted and cauterised. The 
vagina is then cleansed with iodine (2 per cent.) or violet green, as 
recommended by Carl Browning (p. 1057). 

Technique . — ^The abdomen is opened in the usual way, a free incision 
being made. Instead of using volsellee to pull up the uterus, it is 
safer (and likewise takes less room) to transfix the broad ligament 
(including the ovarian ligament, Fallopian tube and round ligament) 
at either uterine cornu with stout double linen or silk sutures, and 
use these ligatures held in forceps for traction purposes while 
manipulating the uterus during the course of the operation. The 
infundibulo-pelvic ligaments, containing the ovarian vessels, and the 
round ligaments are ligated and divided, and the peritoneal flap and 
bladder are pushed off the front of the cervix. The ureters are then 
located. To do this the posterior layer of the broad ligament is 
pulled upwards and the ureter is felt as it runs forwards by rolling 
it between the forefinger and thumb. It is traced forwards on 
either side to the point where it passes under the uterine artery 
(Fig. 20, p. 32). 

By pushing the forefinger through the paracervical tissue above 
and along the course of the ureter this structure is freed from the 
uterine vessels, which are clamped, divided and ligated as close to 
the pelvic wall as possible. The ureter on either side is then freed 
right forward to the bladder. To prevent damage to the ureter during 
subsequent manipulations it may be held out of the way by an untied 
ligature passed round it and held with forceps. 

The uterus is now pulled forwards and the i)eritoneal reflection 
along its back at the level of the pouch of Douglas is divided. The 
finger is pushed through the opening ’thus made and the rectum is 
separated from the posterior vaginal wall downwards for a distance 
of about inches. The utero-sacral ligaments are divided and the 
mass of cellular tissue extending from cervix to i)elvic wall is clamped 
with long forceps as near to the pelvic wall as j)ossible, and divided 
with scissors, as much as possible of it being removed. 

The bladder is gently pushed still farther off the anterior vaginal 
wall. The uj>per part of vagina is freed in front and behind, and now 
it should be possible to draw the uterus and vagina much farther 
upwards. The vagina is clamped across with the Wertheim rectangular 
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clamps as low as possible and well below the growth. It is then 
divided between the clamps. Ligatures are now applied to the vaginal 
stump, the clamped pedicles tied and all bleeding-points secured. The 
glands in the sacral hollow and along the common iliac vessels are 
dissected off as far as possible in one piece. 

Before the peritoneal flaps are apposed to cover the raw pelvic 
surface all bleeding should have been arrested. Provision for drainage 
of the retroperitoneal area, as described for total hysterectomy,” is 
a matter of choice. There is more evidence in its favour than against 
it. The abdomen is closed in the usual way. 

The dangers during the operation are : (1) injury to the bladder 
(this is especially liable to occur if the disease is burrowing close to 
the bladder : if the bladder is j)erforated by accident the perforation 
should be closed immediately) ; (2) injury to a ureter ; (3) shock ; 
(4) haemorrhage. The jwstoperative dangers are: (1) shock; (2) 
sepsis ; (3) haemorrhage ; (4) infection of the urinary tract : common, 
but need not necessarily be a serious complication. 


VAGINAL HYSTERECTOMY 

With the increasing favour given to abdominal hysterectomy the 
operation of removal of the uterus by the vaginal route has come to be 
less frequently performed in recent years. Few now employ it for cancer 
of the cervix as it does not give as good opportunities for extirpation 
of the surrounding connective tissue and glands as the abdominal 
route affords. Vaginal hysterectomy is still occasionally employed 
for fibromyomata of small size and foi* ” fibrosis ” uteri or chronic 
subinvolution. There is much less shock results from hysterectomy by 
the vaginal route than when the oi)eration is carried out by the 
abdominal route. The method, if otherwise suitable, is specially 
applicable in stout elderly subjects in whom the abdominal operation is 
difficult, trying to the operator and has a risk slightly greater than 
the average. Interest in the operation has been revived by some, 
especially in America, who advocate its employment for procidentia 
(Mayo’s Operation, p. 1104). 

Technique . — The posterior vaginal wall being held back by a 
self-retaining speculum (Auvard’s), the cervix is pulled down and 
closed by strong ligatures which arc subsequently used for traction. 
In order to get freer access it is sometimes advisable to enlarge the 
vaginal outlet by para- vaginal section (Schuhardt’s incision). This 
greatly facilitates the oj)eration. The wound is, of course, repaired 
in the usual way after hysterectomy is completed. 

The lower limit of the bladder having been noted, a circular incision 
is carried round the vaginal wall just below the bladder reflection. 
The bladder is Jiow pushed off from the front of the cervix and 
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the utero-vesical pouch of peritoneum exposed (Fig. 469 (1)), and 
subsequently opened. The opening is widened with scissors . By stretch- 
ing the opening thus made the uterus is detached in front. The next 
step is to free the cervix behind. By pulling the cervix downwards 
and forwards (Fig. 469 (2)) the peritoneum of the pouch of Douglas 
is exposed. An incision is then made into it and the opening 
enlarged with the fingers. This leaves the lateral attachments of 
the uterus to be dealt with. 

The uterus is now pulled down firmly and drawn to one side. 
Guided by the index finger of the left hand a curved blunt needle is 
passed through the parametric tissue from before backwards above 
the level of the uterine vessels. By means of this needle a ligature 
is drawn back and tied round the uterine vessels at a little distance 



Fio. 469.-~V'aginal Hystcructom)^, 

1. Bladder pusljod up to give entrance to tlic; IJtcro- vesical pouoli. 

2. Opening of tlie pouch ol Douglas. 

from the uterus (Fig. 470 (1)). With scissors the tissue is divided on the 
uterine side of the ligature. The uterine vessels on the other side are 
divided in the same way, after which' the uterus can be drawn down a 
little farther. The broad ligaments arc ligated on either side above 
this level and divided in the same way. Finally, the needle is passed 
over the upper margin of the broad ligament and the returned ligature 
when tied embraces the tube, round and ovarian ligaments with the 
ovarian vessels (Fig. 470 (2)). By this method the appendages are 
oonserved and this is the simpler procedure. If there is reason to 
remove the tubes and ovaries, these are delivered in so far as is possible 
und the ligature cast lateral to them before removing them with the 
uterus. 
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An alternative method of performing vaginal hysterectomy consists 
in pulling the body of the uterus, by means of volsellae through 
the opening made in the anterior cul-de-sac of peritoneum after the 
uterine vessels have been secured as described. In this way the 
womb is forcibly anteverted and the division of the broad ligaments is 
carried out from above downwards. 

The vaginal vault may be left open or it may be closed partially by 
means of lateral sutures. In either case a fairly bulky gauze strip 



Fin. 470. — Vaginal Hysterectomy. 

1. LiliatinK base of Broad Liganu*nt and Uterine Vessels. 2. LiaatinR upper part of Broad 
IJgament, iiieluding round and ovarian ligaments with Ov'arian Ves.sels. 


should be jiassed into the pelvic cavity through the vaginal vault and 
shtmld be removed, a small portion per day, over seven to ten days. 
Some operators prefer to close the vaginal vault completely without 
provision for drainage (Fig. 471). 

The special dangers in vaginal hysterectomy are injury to bladder, 
ureter or small bowel, and haemorrhage. Damage to bladder may 
occur from too forcible attempts at blunt dissection when the bladder 
is being pushed off the cervix. Injury to the /ureter is avoided by 
making the division of the parametric tissue close to the uterus. The 
bowel ma> be damaged if a knuckle of small intestine escapes unnoticed 
through the vaginal vault and enters the vagina. To prevent this, a 
sw^ab with a tape attached should be pushed into the peritoneal cavity 
when the utero- vesical pouch and the pouch of Douglas are opened. 


71 
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Haemorrhage is prevented by careful haemostasis during the operation, 
every bleeding -point being grasped and ligated. Deep-seated bleeding 

from the vaginal vault, where 
\ ^ 4 encircling ligature cannot be 

W/ placed, should be treated by a 

\ ‘jjli / catch-forceps which may be left 

I Jk ^ on the bleeding area for twenty- 

hours. The handles are 
'i surrounded and supported in 

I 1^ the vagina by a length of 

— sterile gauze. This is seldom 

I ^ Clamp Method. — The whole 

operation may be carried out by 
I the “clamp method.” Theutero- 

/ ][^f J vesical and Douglas pouches are 

opened as already described, 
broad ligaments on either 
clamped and divided 
by scissors on the uterine side. 

uterus is then removed. 
Four (‘lamps are usually suffi- 

Fia. 47J. - -Va^jfmal HvNto^c<■^om^ . • i n ji • * ±i 

• (iieiit. Hy ihis mmm the 

uterus may be removed very 

rapidly. This ma}' be of advantage if tlio patient is in vei y poor 

general condition. Tlie clamps are surroxmded with gauze jxackiny ; 

they are removed in thirty-six to 

forty-eight lioiirs. 




Fia. 47J .- -Va^jfmal H3’Nto^c<■^orrl^ . 
CloMirc of VaKHial Vault. 


PLASTIC OPERATIONS ON 
UTERUS 

p]xcluding operations on the (cervix 
the only plastic ojicration upon the 
uterus ])ractised extensively is myo- 
mectomy. Few malformations of the 
uterus lend themselves to conservative 
surgery. The conservation of the 





Fiu. 472. — HenonMtru(;t(*(l IJk'nis Bu-o.-nis 
Uuu-oIUm ronioved at Hiibsoquont (hcooiuI) 


nornuil cornu in a Uterus Bicornis full-time pirgnancy by (V*HarcaiikScc tioii, 


with a rvdimentary horn has been KrS ewr"' ‘ 

mentioned (p. 300). a and n. CicatrlcPH on anterior and posterior 

r,-,! 1 1 i. x- wails. J'lacontal site. 

There have been a number or 

cases reported in which reconstruction of a Uterus Bicornis Sym- 
metricus has been performed (Fig. 472). A V-shaped piece of 
tissue is removed from the two halves, which are then stitched 
together. 


by HyMtoroctomy. 
Kt'rr’s Cast;.) 


A and It. Cicatrices on anterior and posterior 
wails. J'lacontal site. 


CHAPTER LVII 


OPERATIONS ON THE OVARIES 

Oophorectomy —Ovarian Resection — Ovariotomy— Ovarian Grafting. 

OOPHORECTOMY AND RESECTION OF OVARY 

0 ()PHORE(TrOMY is the removal of an ovary. When the 
corresponding Fallopian tube is also removed the operation is 
called S(dpingo-odphorectomy. If a ])ortion only of the ovary is 
removed the operation is called resedwn. The indications for 
oOphorectomy have already been considered. The operation may be 
unilateral or bilateral. 

The abdomen is opened in the usual way, with the patient in the 
Trendelenburg position, so as to keep the intestines as far as possible 
out of the pelvis, at the same time keeping them out of the way by 
one or two large gauze swabs suitably arranged, and with the aid of 
abdominal retractors, to allow a clear field of vision. 

The fundus uteri is first located and the ovaries and tubes carefully 
explored. When there are no adhesions the affected ovary can usually 
be easily drawn up to the incision, and this should always be done 
where possible. 

The infundibulo-pelvic ligament containing the ovarian artery is 
then clamped with pressure forcep, as is also the upper portion of 
the uterine end of the broad ligament containing the branches of the 
uterine artery, which anastomose with the ovarian vessels through the 
ovarian ligament. (If the Fallopian tube is to be removed at the same 
time, it is also included in the clamp.) The ovary is then cut away 
and a catgut ligature applied by transfixion replaces each clamp. 
The intervening portion of the broad ligament is brought together by 
a running stitch of fine catgut and the exposed ends of the stumps 
at each end of the broad ligament are turned in and covered by the 
peritoneum of the broad ligament. 

If the tubes or ovaries contain pus the operation may be a very 
difficult one. In such cases the patient should' be rivised from the 
Trendelenburg position as a rule, and the pelvic cavity isolated by 
packing with gauze swabs to prevent possible contamination of the 
general peritoneal cavity. During the separation of adhesions it is 
frequently impossible to avoid the escape of pus, and the greatest care 
and patience are required for the necessary manipulations. 

1123 
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So far as possible adhesions should be separated under direct vision 
and not merely by the sense of touch. This is facilitated by the use 
of suitable abdominal retractors. In tuberculous cases specially 
great care must be exercised in avoiding injury to the intestine in case 
of subsequent faecal fistula. 

Resection of the Ovaries. — When dealing by operation with cystic 
ovaries or other non-suppurative lesions it may be desirable to 
conserve as much healthy ovarian tissue as possible, especially when 
the other ovary has been sacrificed. For exami)le, especially in young 
and in nuUiparous women, an attempt should be made to remove the 
diseased portion by a wedge-shaped incision ; or the cyst, or possibly a 
fibroma, may be successfully shelled out. The raw surfaces so left 
are approximated by means of fine catgut sutures. The conservative 



Fi(J 47,'}. — liosection of th(5 Ovaries. 

1. Exfislon of Cyst. 2 Stitching Wound in Ovary 


surgery of the ovary is not always permanently successful, as the 
development of cystic changes in the remaining portion is liable to 
occur and necessitate subsequent removal because of the recurrence 
of pain or menorrhagia. This risk, however, is well worth running in 
young women, as the writers have repeatedly met with cases where 
women, in whom only a relatively small portion of healthy ovarian 
tissue on one side had been left, have subsequently borne children. 
Apart from the possibility of pregnancy, menstruation continues 
unimpaired so long as a portion of healthy ovary is conserved. 

OVARIOTOMY 

Ovariotomy is the term a})])lied to the oi)eration for removing 
tumours of the ovary and broad ligament. It is usually done through 
an incision in the abdominal wall, though it may occasionally be 
done by the vaginal route. The classical abdominal operation will 
be described here. 

After opening the peritoneal cavity the tumour should, if possible, 
be delivered through the incision without tapping it ; the pedicle is 
secured and divided and the tumour removed. Tumours of small size 
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can be removed through a mesial or paramesial incision of from four 
to six inches in length, but with larger tumours a longer incision is, of 
course, necessary. After opening the abdomen and recognising the 
tumour the hand should be passed round it to ascertain whether it is 
adherent or not. If adhesions are present they must be liberated. If 
the adhesions are recent and mainly to the parietal peritoneum, they 
can be separated safely by the fingers, but adhesions to the omentum 
or intestine must always be dealt with by bringing them to the surface 
so that they may be seen in order to avoid troublesome bleeding or 
injury to the bowel. Any bleeding omental vessels must be ligatured, 
and if there is difficulty in separating adherent bowel from the tumour, 
a thin layer of cyst wall should be left attached to the bowel. 

It is as a rule better not to tap an ovarian tumour before bringing 
it out through the incision. There is less risk in extending the incision 
above the umbilicus as far as necessary. The danger of tapping is the 
possible escape of the cyst contents into the peritoneal cavity and 
consequent infection. All ovarian tumours should be regarded as 
potentially malignant until proved otherwise. Moreover, many ovarian 
tumours have gelatinous contents which will not flow through a cannula, 
however large. If it is considered desirable to reduce a large cyst by 
tapping before removal, the greatest care must be taken to avoid any 
of the cyst contents escaping into the peritoneal cavity, by packing 
carefully all round with gauze swabs before introducing the trocar, and 
having a rubber tube attached to the cannula to carry away the fluid 
into a suitable receptacle below the table, or preferably a suction 
apparatus. 

After the tumour has been delivered the pedicle is clamped with 
strong forceps just as in oOphorectomv, and the tumour is then cut 
away distally to the clamps (Fig. 474). 

If the pedicle is very thin it may be tied en masse, but it is preferable 
to tie it in sections, securing the cardinal vessels — ^the ovarian artery 
in the infundibulo-pelvic fold and the anastomotic branch of the 
uterine artery in the ovarian h'gament — close to the uterine cornu. 
These portions of the broad ligament should be transfixed with a 
pedicle needle and doubly tied with catgut, silk or linen thread. The 
intermediate portion of the broad ligament may then be closed with a 
running catgut stitch, care being taken to tie any bleeding-point in the 
broad ligament and to see that all raw^ surfaces are turned in and 
peritoneum sewn over to prevent the formation of subsequent adhesions. 
The other ovary and the appendix should be examined before closing 
the abdomen, and all gauze swabs, forceps, etc'., must be carefully 
counted and checked. 

The abdominal incision is then closed in layers — ^the peritoneum by 
a continuous catgut stitch ; the two recti muscles by an appropriate 
number of stitches ; the aponeurosis with mattress sutures of No. 4 
catgut ; the subcutaneous fat with a running stitch of fine catgut. 
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and the skin by Michers clamps or suitable suture material. It is an 
advantage and conducive to greater safety to put in two or three deep 
supporting sutures of silkworm gut, including the aponeurosis, super- 
ficial fascia, and skin, which should be introduced after the peritoneum 
has been sutured but not tied till after the incision has been closed as 
described. 

In dealing with primary or secondary broad ligament cysts, which, 
of course, have no pedicle, it will be necessary to incise the upper part 



I'lG. 474. — Clamping the Pedicle of an Ovarian Tumour (Right Sido) in 
two portionH before cutting. Tumour haw been (‘ventrated. 

"A” clamps secure the Iiifundibulo-pclvic Ligament anil “il” eJainps pms/i (lie 
uterine end ol the Broad Ligament at the uterine coimi. Ligatures siihseiliiently 
replace the proximal clamps. 

of the broad ligament and thereafter enucleate the cyst from its bed. 
Before doing so the ovarian artery should be clamped and tied in the 
infundibulo-pelvic ligament and the ariastomotic branch of the uterine 
artery at the uterine cornu similarly dealt with. Enucleation, then, is 
comparatively bloodless. If the tumour is small it is best to enucleate 
it intact by blunt dissection. If it is large it may be necessary to tap 
it first. Great care must be exercised not to tear the cyst wall and 
leave portions of it behind. The danger of injuring the ureters in such 
cases must be kept in mind. The bed of the tumour must be obliterated 
with catgut stitches applied from below upwards, and all bleeding 
I^oints must be carefully ligatured or understitched. The edges of the 
broad ligament are then brought together by a continuous catgut suture. 
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If the bed of the tumour be very vascular and the haemorrhage 
cannot be controlled, or if the broad ligament cyst is infected, it may 
be necessary to pack the cavity with a long strip of sterile gauze or 
to drain the cavity with a rubber tube. Drainage may be carried out 
either through the vagina or suprapubically. Sometimes it is advis- 
able to drain in both directions. When the vaginal route is chosen for 
drainage the broad ligament should, if possible, be closed from above 
so as to shut off the sac from the general peritoneal cavity. 

HYSTERECTOMY COMBINED WITH OVARIOTOMY 
OR OOPHORECTOMY 

In cases of obvious or suspected malignant tumours the uterus and 
tlie other ovary should be removed as well. 

Also in cases complicated by dense inflammatory adhesions, a 
combined hysterectomy sometimes simplifies the operation and 
facilitates the complete removal of the diseased structures. A com- 
bined hysterectomy may also simplify the control of hsemonliage in 
some cases (sec p. 1133, Salpingo-Oophorectomy). 

IRREMOVABLE OVARIAN CYSTS 

Apart from inoperable malignant tumours, it is sometimes found 
that owing to dense and extensive adhesions it is imj)Ossib]e with safety 
to remove an ovarian c;yst. In such cases the cyst and all secondary 
loculi should be evacuated, the cyst lining removed as far as possible 
and its edges stitched to the abdominal opening, and the cavity 
j)lugged with gauze. The abdomen must then be closed sufficiently 
to prevent herniation, an oj)ening being left at the lower end of the 
wound f<w the removal of the gauze and subsequent drainage. 

OVARIAN GRAFTING 

(bnsiderable exj)erience has now accumulated on the question of 
giafting slices of health}- ovary into the tissues of a woman in the 
active period of sexual life from whom both ovaries have had to be 
removed. AutotmmpldniaUoyh, in wliich a slice of healthy tissue from 
the patient’s own ovaries is used, naturally shows the best results, 
such as they are. There is little encouraging evidence as to homo- 
transplantation, in which ovarian tissue from one woman is grafted 
into the tissues of another. Heterotransplantation, in which ovarian 
tissue from an animal of another species is used, has never proved 
successful in the human subject. 

In all cases the graft, if it takes,” dies after a comparatively 
short time, say a year or two, but during that time it may sustain 
the menstrual function if the uterus has been left in situ and may 
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supply oestrin to an extent which converts an abrupt artificial 
menopause into a more natural and gradual one. The real value of 
the treatment is debatable, because there is so much variation in the 
effects of double obphorectomy in different patients. At the best it is 
a palliative measure. 

The technique of the method, briefly, is to place the removed 
ovaries in warm saline immediately after removal, and, after the 
peritoneum is closed, to cut one or two thin slices from the healthy 
portions. These are then placed in a dry position between the 
peritoneum and the rectus muscle or between the latter and the 
anterior rectus sheath. The closure of the abdomen is then completed. 
Two or three months elapse before the grafts can “ take ” sufficiently 
to function, and their life as a rule is brief. The advances of 
endocrinology in relation to the sex hormones, and the success of 
oestrogenic therapy in regard to menopausal symptoms, have led to 
an almost complete discontinuance of ovarian grafting 



CHAPTER LVIII 


OPERATIONS ON THE FALLOPIAN TUBES 

Resection of Tube — Removal of Tubes — Removal of Tubes and Uterus 

T he surgical treatment of the Fallopian tubes has passed from 
the extreme radical stage, which considered complete removal 
only, to the development of a more conservative technique. 
It must be admitted, however, that in only a very small pro- 
portion of cases of tubal disease does conservative surgical treatment 
prove satisfactory. The principles underlying the surgical treatment 
of tubal disease have been discussed under the appropriate headings 
in ( 'hapter LI . 

CONSERVATIVE OPERATIONS ON THE FALLOPIAN TUBES 


Resection of the Fallopian Tubes (End-to-end Anastomosis). 
— This operation may be performed where the pathological lesion is 
confined to a very small portion of the tube, as in cases associated with 



470.- -Ilusuction of Tubes -The Ilight Fallopian Tubes injured by an Adherent 
Appendix. 

1. Ailccted area in dotted lines. 2. Knd-to-eud Anastoinosis. 

f 

appendicitis. The diseased portion of the tube is excised and the 
en^ united by three or four catgut sutures (Fig. 475), 

Formation of a new Abdominal Ostium, or Salpingostomy.— 
The closed end of the Fallopian tube is excised and the mucous mem- 
brane and the peritoneum coapted by a continuous suture (Fig. 476 (1)). 
The after-result of such an operation is shown in Fig. 476 (2). As an 
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alternative technique the end of the tube may be turned back and 
stitched to the peritoneal covering. This operation may be possible in 
cases of hydrosalpinx ; cases of pyosalpinx are very seldom suitable. 



Fuj. 470.— Sal|)iiigotjt(j?iiy — Formation of a new Abdominal Ostium. 
1, Stitcliing EdKea of Wound in Tube. 2. Appoamnre of oj)eiiing later. 


(Conservative Treatment of the Tubes fn Ectotk^ riiECiNANOY. 
— Where the ovum is implanted in the outer portion of the tube it may 
be possible to enucleate the ovum from its bed by the finger, as in a 
case of intrauterine abortion. Jf there is no free ha*moiThage from the 
tube after this removal the tul)e may be left in din (vide p. 358) ; but 
the procedure is only safe if there is practically no oozing. Jn very 
exceptional cases it may be possible to resect the tube, as has been 
already described — for example, this might be possible in the (;ase 
illustrated (Fig. 47G). 


SALPINGECTOMY- REMOVAL OF THE TUBES 

Cases of EfJTOJUc Pregnancy. — In most cases of ectopic pregnancy 
the whole tube has to be sacrificed. The mesosalpinx and the 
uterine end of the tube are tied in either a figure-of-eight or two 
separate ligatures- the ovary is consetved wlierever possible as here 
shown (Fig. 477). 

Cases of Inflammatory Lesions of the Tubes. — In chronic 
inUammatory lesions of the tubes there may be such a degree of 
dense matting of the ])elvic viscera that the removal of the diseased 
organs may l>e extremely difficult. Where both tubes have to be 
sacrificed it is better to remove the uterus as well, for by doing so 
one not only removes the infected uterus, but also secures a more 
uniformly smooth pelvic floor. A portion of the ovary may be 
<*onserved. Where the ovary cannot l)e conserved in situ, a portion 
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of ovarian tissue may be implanted in the remains of one broad 
ligament or in the cellular tissue of the lateral wall of the pelvis. 



Fig. 477. — Removal of Tiibti for a Tubal Pregnancy with conservation of Ovary. 
Tt may bo possible in a cast* such as this to ro8(‘Ct the tube {vide Fig. 475). 

1. Method ol lloinoval, 2. Stump after lleinoval. 


With the means now available to combat an acute menopause con- 
servation of ovarian tissue is not deemed so necessary as formerly. 

Simple Salpingectomy. — This operation is suitable for those cases 
in which the tube can be easily isolated. The mesosalfiinx and the 




Fia. 478.- -Simple Salpingectomy whore the Ovary can be Conserved. 
1, 2, :J. Stages in Operation deseribedln text. 
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uterine end of the tube are clamped (Fig. 478 (1)). When the tube 
has been excised the raw surfaces may be dealt with either by running 
a continuous fine catgut suture along the raw edges (Fig. 478 (2)), or 
by doubling over the tissue and stitching the free end of the tube to 
the stump of the infundibulo-pelvic ligament (Fig. 478 (3)). In many 
cases the tube is too adherent to allow this simple procedure to be 
carried out. 

More Complicated Procedures. — In more complicated oases the 
greatest care must be exercised in separating the adherent tubes lest 
the bowel be injured. Where possible the adhesions should be broken 
down with the finger and thumb ; where they are more dense, the 



Fig. 479. — Method down easy and up difficult side. 

This procedure is similar to that employed in 
certain cases of hysterectomy for fibromyomata 
(Fig. 4«7, p. 1115). 

tubes may have to be separated from the bowel by sponging with gauze 
or by very careful snipping with scissors. 

la cases of this nature i1 may bo, as already stated, advisable to 
remove the uterus with the tubes. When tlie tubes and ovaries have 
been freed the simplest method is to carry out practically the same 
technique as tliat employed for complete removal of the uterus for 
fibromyomata (p. 111(1), As the distended tubes may get in the way 
it may be advisable to remove them and so secure better access to the 
region of the cervix. Because this ijrcliniinary separation of the 
tubes and ovaries may prove so difficult, various modifications in 
teclinique have been devised. 

In cases where one side is more affected than the other a very 
useful variation is to go down the less affected side and up the more 
difficult side (Fig. 479). This allows the second tube to be stripped out 
of its bed from below. The round ligament, the infundibulo-pelvic 
ligament and the uterine vessels are clamped on the less affected side 
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and the tissues divided. The cervix is cut across ; then arrives the 
most difficult step in the operation — ^namely, the securing of the 
uterine vessels on the more affected side from below. Too extensive a 
grip of the paracervical tissue may cause the ureter to be caught in the 
clamp. When the uterus has been freed in this way the operator 
burrows his fingers under the second tube and separates it from its 
bed (Fig. 479). Finally, the infundibulo-pelvic and round ligaments 
are clamped and tied off. 

Where both sides are equally and very extensively affected the 
easier way may be to remove the uterus first and then deal with each 



tube from below upwards. Another modification suitable for this 
type of case is to bisect the uterus in the sagittal })lane ; then, having 
cut across each half of cervix transversely and secured the uterine 
vessels, to work from the cervix upwards and outwards on each side. 
In cutting outwards through the cervix great care must be taken to 
avoid injury to the ureters. 

Another variation is the operation of ‘‘ ])osterior decollation,” 
where the fundus is pulled up and the cervix cut across (Fig. 480). 
The uterine vessels are picked up and then the operator, by his fingers, 
gradually dissects out each matted tube. A more difficult operation 
of the same type is “ anterior decollation,” wdiere the cervix is incised 
from behind. 

In the operations described the uterus has been removed by 
supravaginal amputation. It is more satisfactory to complete the 
operation by removing the stump of the cervix or by ‘‘ coring ” 
the cervix, as the mucous membrane may still act as an infective 
focus and be the site for a carcinoma to develop later. 
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In all these operations very great attention should be given to 
the eventual covering of the pelvic floor with peritoneum. Complete 
haemostasis should be secured before this is done. Fig. 481 shows the 



Fig. 482.- 'ovcjrinj; Felvic Floor with 
Peritoneum. 


pelvic floor after the uterus and 
adnexa have been removed. On 
one side the clamp A is attached 
to the infundibulo-pelvic ligament ; 
on the other side A marks the same 
ligament when it has been tied off. 
B shows the tied round ligament. 
0 shows the secured uterine vessels. 
The roughened surface of the peri- 
toneum is seen on the pelvic wall 
and on the anterior surface of the 
rectum. 

Fig. 482 shows the methods 
adopted to cover the floor with 
peritoneum. There may be con- 
siderable tension on the flaps of 
the peritoneum. The more com- 
pletely the pelvic floor is covered 
with peritoneum the better. 


It is apparent that operations for pyosalj)inx and other infectious 


conditions of the pelvis may be most difficult. They call for great 


surgical experience and technical skill on the part of the operator. 


Obviously, in a text-book written primarily for students, all that is 


called for is to indicate the various surgictal procedures employed, 
as has been done. 
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("UAPTEIl LIX 


RADIOGRAPHY— RADIUM AND X-RAY THERAPY 

Written l)y (i. .Jackson Wilson, M.B., Ch.B.(01a8.), D.P.B.(Cainb.), Badiologist, Glasgow 
Royal Maternity Hospital and the Vicjtoria Infirmary, Glasgow. 

KADIOGRAPHY 

T he progress of radiography has been rapid and extensive in 
practically every branch of medicine ; yet it appears to have 
lagged behind in the department of obstetrics and gynaecology. 
This has been, no doubt, partly due to the fears expressed by the 
early workers in X-ray that damage might be done to the foetus. Such 
fears wore not groundless when one considers the type of apparatus that 
was available in those days, and the injuries that resulted from radio- 
graphy in consequence of lack of knowledge of the properties of X-rays, 
In the department of the Glasgow Royal Maternity Hospital so 
far there lias been no indi(‘ation that injury has been done to any mother 
or child. With present-day methods the possibility of injury can be 
ruled out. 

It is only within recent years that the use of X-rays in obstetrics 
has become general, and even to-day it is not fully appreciated how 
much exact infoiination. with particular regard to certain conditions, 
it is possible to attain. Radiograj)hy has become essential to the 
obstetrician and gynaecologist. It should, however, in no way replace 
the usual clini(^al methods of examination, but rather supplement them. 
Most (;ases can be, and are, diagnos^^l by the clinician, but there remain 
a number in which exact diagnosis is only possible by radiography. In 
obstetrics and gynaecology as in i&fery other branch of medicine close 
(;o-operation between the clinician and the radiologist is essential if the 
maximum degree of exacitness in ^gnosis is to be secured. 

Radiographic investigation shirald l)^vailable for every doubtful 
case, and an iij)-to-date maternity uosjiital is incomplete without an 
efficient X-ray department. ‘ j . 

Refore the radiological department Vas established in the Glasgow 
Royal Maternity Hosjiital it was found inconvenient, and in many 
instances impossible owing to the patient s condition, to transport her 
to another institution for the purpose of a radiographic examination. 
In the Glasgow Royal Maternity Hospital the X-ray department is in 
close pr(jximity to the labour rooms so that if difficulties arise during 
labour an X-ray examination can easily bo carried out, without unduly 
disturbing the patient, if this is deemed advisp^ble. 

Films of the very finest quality, showing maximum detail, are 
essential and these must be taken in the shortest possible time to avoid 
movement, especially of the foetus. An a(^tively moving foetus can so 
blur itself o\;t that it will i ot be seen on the film, but this is exceptional 
if the exposure time is reduced to one second. This speed has been 
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achieved by the use of high-powered apparatus, Potter-Bucky 
diaphragm, rapid films, double intensifying screens, and the great 
detail obtained by the very small focal spot in the present day X-ray 
tube. Longer exposures may be used when the part can be immobilised 
or where a greater tube-film distance is necessary to prevent distortion ; 
but other factors, kilovoltage (penetration), milliamperage (quantity), 
must be varied accordingly so that the patient receives approximately 
the same amount of radiation. 

The closer the object is to the film and the greater the distance 
from the tube, the nearer to the actual size will be the object on the film. 
As great a tube-film distance as possible is therefore advisable ; but this is 



]^iO. 483. — iVIvimetry — Patfont Sitting. In tins ponition ])lano ot pelvic brim ks 

honzontal. 


limited by the output of the tube and the fact that the exposure time 
varies, not with the distance but according to the square of the distance. 
In actual practice a distance of 36 inches has been found most useful. 

The position of the patient varies with the i^art to be examined. 
The contents of the pelvis can be conveniently filmed with the patient 
in the dorsal decubitus. If, however, the gravid uterus has left the 
pelvis, the prone position will bring the uterus closer to the film and 
will prevent distortion. There is no inconvenience to the patient in 
asaiimin g this position provided she is suitably supported by pillows 
below the chest and thighs. The abdomen becomes suspended between 
the piUowB without undue pressure being exerted on the anterior ab- 
dominal wall. Lateral films xxtay be taken with the patient lying on the 
film or, preferably, standing against the film, which is placed vertically. 
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The apparatus used in the X-ray department of the Glasgow 
Royal Maternity Hospital consists of a four-valve machine with an 
output of 350 miUiamperes at 100 kilovolts. All films can easily be 
taken within this rating. The Bucky table is made to tilt so that the 
patient can be placed at any particular angle. There is no great 
advantage in this type of table in obstetrics and gynaecology, but in 
any large maternity hospital a considerable amount of ordinary 
radiography has to be undertaken, such as barium meals or enemas, 



Fio. 484. — Pelvimetry — Patient Standing for Lateral View. 


and for these the tilting table provides a great advantage. The tube 
stand which runs alongside the table is specially high in order that 
films can be conveniently taken at 5 feet distance. A vertical film carrier 
is used for the lateral view of pelvis with the patient standing against 
it, and also for chest radiography of which there is a considerable amount. 

I propose in the first instance to summarise very briefly the various 
conditions which can be determined by radiography, and later to 
describe the technique for radiographic pelvimetry and cephalometry, 
and finally, the technique employed for investigating other gynaeco- 
logical conditions not connected with pregnancy. 
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Fi(3. 485. — Exrly Pregnancy. 



Fro. 486 —Intrauterine Death (SpaWing’a Sign). 
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DIAGNOSIS OF PREGNANCY 

In the case of early pregnancy first-class films showing maximum 
contrast are essential. They must be taken in the shortest ix>ssible 
time to avoid movement. 

A diagnosis can usually be made from sixteen weeks onwards. 
The earliest period in the writer’s experience has been fifteen weeks, 
but others have reported an earlier date. 

The Aschheim -Zondek and Friedman tests give reliable information 
regarding early pregnancy before there could be any sign on an X-ray 
film, and most obstetricians prefer this method of diagnosis in the early 
weeks. Later in pregnancy the radiographic method may be more 
convenient, as by employing it an immediate and definite diagnosis is 
possible. 


INTRAUTERINE DEATH 

In this (jondition the sign looked for is that described by Spalding — 
viz., overlap of cranial bones (Spalding’s Sign). It may appear in 
from twelve to twenty-four hours after the death of the foetus. 

If the condition is suspected, but not confirmed radiographically, 
the X-ray examination should be repeated at intervals, and if overlap 
does not occur and growth takes place the foetus must be alive. In 
addition to the overlap of the cranial bones the whole trunk becomes 
crumpled up. and if maceration exists to any extent there may be 
great confusion regarding the distribution of head, trunk and limbs. 

When the head has become moulded during labour, overlap of 
cranial bones does not indicate death of fcetus — it is a natural process. 
'Phis has to be remembered when a radiograph is taken during labour. 
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Fig. 487.— Shoulder Presentation (Tran»iei>e “ lie”). Kio. 488.-Breeeli with E.xtended Legs. 
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PRESENTATION 

IVo films, postero-anterior and lateral views, are usually sufficient 
to answer this question. The presenting part can be determined and 
the position of the head, spine and limbs seen, and any undue flexion, 
extension or torsion of head noted. Torsion of head varies greatly. 

In vertex presentations the postero-anterior view shows to which 
side the occiput, back and limbs are directed. In the lateral view, the 
forward or backward position of the spine indicates the diameter into 
which the head is entering, provided there is not an undue degree of 
torsion of head. Face and brow presentations can also be recognised 
and the position of the chin determined. If the foetus lies obliquely, 
or a shoulder presents, the position of the head, back and limbs can 
be determined, as shown in radiograph opposite. 

In the case of breech presentation the disposition of the limbs 
sliould be noted (p. 459). If juophylactic version (p. 4f>4) is performed, 
it may be advisable to have an X-ray examination later as changes in 
presentation, position and attitude may take place till well on in 
labour. 
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Fiu. 489.— Triplets. Fig. 490— Twins 
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PLURAL PREGNANC^Y AND FCETAL ABNORMALITIES 

Although ill most cases jiliiral pregnancy can be diagnosed by 
ordinary clinical methods there is a considerable number of cases in 
which this is not possible except by radiography. Furthermore, if 
multiple pregnancy exists the relative position of the foetuses may be 
noted and this information may be of value to the obstetrician in his 
conduct of the case. The same applies if the film shows foetal aVmor- 
malities which are not uncommon in plural pregnancy, more especially 
with uniovular twins. Some of these abnormalities are shown on the 
two following pages. 

The recjognition of pronounced fmtal deformities in pregnancy may be 
extremely important because it may justify the induction of labour 
and the emptying of the uterus of useless contents. They are usually 
found by chance during or after delivery, but should always he suspected 
if hydrant uios exists to any extent. Radiography during pregnancy 
is generally the only means of determining the true state of affairs. 
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FCETAL ABNORMALITIES 




Fig. 491. — Anoncephalic 
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PLACENTA PREVIA 

The position of the placenta is sometimes observed on a straight 
film, but this is unusual in the writer s experience. 

Indirect methods of locating the placenta consist of the injection 
of opaque substances into : (a) the amnionic cavity — amniography ; 
(h) into the bladder — cystography. 

(а) Amniography . — The idea underlying this method is the produc- 
tion of an opacity in the amnionic fluid so causing the placental site to 
stand out as a “ filling defect.” Some 20 c.c. amnionic fluid is with- 
drawn by trocar and cannula passed through the abdominal wall into 
the amnionic sac. The site of aspiration is carefully chosen. An equal 
amount of the solution selected is injected to take the place of the 
amnionic fluid removed. The patient is then advised to move about 
in bed in order that the solution may become well mixed with the 
liquor amnii. 

Munro Ker»’ and Mackay, employing uroselectan B., reported a 
series of cases in which good pictures of the placental site were obtained 
without any injury to the foetus. In nearly oO per cent, of these cases, 
however, premature labour followed. Perambrodil has been employed 
in University (V>llege Hospital (Prof. J. F. Browne) with success in 
some instances. With the use of this drug the incidence of premature 
labour is lower than is the case with uroselectan B. 

The writer feels that the al)ove method has groat possibilities if 
a solution for injecting into the amnionic cavity can be discovered 
which has no tendency to induce labour. 

(б) Cystography - method was described by Ude, Weum and 
Winer. The bladder is emptied by catheter and about two ounces 
of a 1 2^ per cent, sodium -iodide solution are run into it. If the placenta 
covers the os there will be a separation between the foetal head shadow 
and the shadow of fundus of the bladder. This procedure is only of 
use, therefore, in vertex presentations with the head low down in the 
pelvis. Uare must be taken not to overfill the bladder, otherwise the 
enlarged concave surface of the bladder may be so deep that 
reparation due to placenta praevia or blood clot from accidental 
h 3 Bmorrhage may not be apparent. The method is by no means 
infallible and has not been a great success in the hands of the writer. 
It is, however, a simple and harmless procedure, and it may well 
bo carried out in any doubtful cases on the (chance of obtaining 
information regarding this serious and dangerous complication. 
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Fig. 497. — Mature Foetus 
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AGE, SIZE, MATURITY AND POST-IV^TURTTY 

The writer makes no claim to be able by radiography to furnish 
the obstetrician with very exact information regarding these matters. 
As a general rule the age of the foetus can be determined by ordinary 
clinical methods. On occasions radiography may be of assistance. 
The two facts to be investigated are : (a) the size of the foetus, and 
(6) the stage of ossification of individual bones. 

Regarding the size of the fcetus it is not i>ossible to show on a fihn 
the exact proportions, as the parts farthest away from the film will be 
relatively large comjiared to the parts which are close up. The general 
appearance on a film is, therefore, not an exact guide ; although an 
expression of opinion by one who has examined many films may be 
of value. If the foetal head can be easily located an estimate of the 
diameters may be informative ; but, as the weight of a newborn child 
can vary within wide limits, the size of the head may not be a very 
accurate indication of weight and size of child. 

Regarding the stage of ossification of bones there is a faiiiy wide 
variation in -their appearance, sometimes as much as three to four 
weeks. According to various authorities the average dates at which 
the following c^cntivs can be recognised are : — 

Os calcis . . . . . 12 to 16 weeks. 

Astragalus . . . . . 24 to 32 ,, 

C-uboid . . . . . 40 ,, 

Lower end femur . . , . 35 to 40 ,, 

Upper epiphysis of tibia . . 40 ,, 

The presence or absence of these centres in conjunction with other 
data may be of value. 

Post-maturity is suggested by the size of the foetus and the presence 
of the various centres mentioned above, especially the cuboid and 
upper epiphysis of tibia which appear from thirty-fifth to fortieth 
week. 
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Fig. 498.-- Extraiiterinc Pregnancy 


RADIOGRAPHY IN OBSTETRICS AND GYNiECOLOGY 1153 


ECTOPIC PREGNANCJY 

Ectopic pregnancy usually manifests itself and is diagnosed by 
clinical methods in its early stages, before foetal parts can be 
demonstrated l)y radiography. 

If, however, the condition exists and pregnancy continues till the 
fcetus can be clearly seen by X-rays, it may be located in an unusual 
position — possibly high in the abdominal cavity or low in the pelvis. 
Cases have been reported in which the suspicion of an advanced ectopic 
pregnancy has been confirmed by passing a sound into the uterus 
or, alternatively, injecting the uterus with lipiodol and noting the 
relationship of the hetus to the shadow presented by sound or lipiodol. 
The presence of a double uterus must be kept in mind in these 
circumstanc’es. 

On occasions an old ectopic pregnancy sac (Jithopedion) has been 
revealed in a radiograph taken for some other purpose. 


73 
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Fig. 499. — Healthy J*riiaigravida Four Months Pregnant. Unije Sterile. Showing physio- 
logical dilatation of right urinary tract (ureter, pelvis of kidney and calyces) and 

kinking of ureter. 
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PYELOGRAPHY 

The subject is discussed in consideraMe detail in Chapter XII, 

p. 262. 

Uroselectan is given intravenously, and in normal functioning 
kidneys a good shadow of the kidney cavities can be obtained in a 
few minutes. If, however, renal function is defective there may be 
delay. In the large majority of pi'egnant women dilatation of the 
urinary tract takes place. The right side is usually more affected 
than the left. “ Kinking ” of the ureters may take place, but this 
is usually more marked on the right side. Again, dilatation is more 
marked in primigravidas than in multigravidae. It may be found as 
early as the tenth week, and by the end of the fourth month the 
dilatation is increased by the pressure of the i)regnant uterus. 
Dilatation continues up to the sixth month, but from then onwards 
it diminishes, especially on the left side. 

Stasis of the ureters, which is usually present with the dilatation, 
also reaches its maximum at six months. Renal function up to this 
time may be quite good but towards full-titne become less efficient. 
According to Baird the best films are obtained at six months, when the 
kidney excretion is still good and the delay- in emptying is at a 
maximum. The dilatation is due to more than the a^ctual pressure 
of the enlarged uterus, as tumours of a similar size in thb hon-pregnant 
womeil do not cause the same urinary tf act disturbance: The endo- 
crines, no doubt, play an important part. - r ' r 



1156 


OBSTETRIC \S AND GYNECOLOGY 


PELVIC FORMATION AND PELVIMETRY 


By radiography it is possible to obtain an exact picture of the 
pelvis and of all the many variations in the structure to which 
reference has been made in (Chapter XXX. Here the writer is more 
particularly concerned with mensuration of the pelvis 
by means of X-rays. Several methods have been 
devised, but the basis of the one in common use 
to-day is to take films of the horizontal brim, cavity 
and outlet, and to calculate the actual dimensions 
from the shadows presented. 

In all films a certain amount of distortion takes 
place. The shadow of the object on the film is 
always larger than the actual size. This is clearly 
shown in Fig. 500 : A=tube, BC=pelvi8, DE— film. 
As AB, AD and DE are known, BC can be calculated 



Fig. .m 


AB 

thus, :^"xDE 
AD 


BC. 


Pelvic Brim. — In measuring the diameters of the pelvic brim the 
film is taken with the patient sitting against a back-rest at an angle 
of 57°. This renders the pelvic brim horizontal, and rays from the 
tube strike it at right angles. The boundaries of the brim arc very 
nearly on one plane. A slight error in the level does not res\ilt in 
any serious error in the calculation because of the tube distance now 
in use. The moving Potter-Bucky diaphragm with film is positioned 
immediately below the pelvis. The tube is centred and the exposure 
made. 

For mensuration several devices have been suggested, but I shall 
refer to only two. 

In Thom’s Giih) Method (Fig. 504), when the fihn has been 
exposed, the patient rises from the table and a lead plate ith small 
holes exactly 1*25 cm. apart is placed at the level previously occupied 
by the pelvic brim when the patient was in position. A second 
exposure is made with the result that one now obtains a picture of the 
pelvic inlet and the perforations superimposed from which one can 
read off the formation and measure with exactness all diameters. 

Rowden Method (Fig. 505, p. 115ll) makes a series of scales by 
taking films of a lead strip perforated at ^-inch intervals at 4-| inches 
from the film, as did Thom with his grid lead plate. If the pelvis is 
deeper and the pubic distance Ls more than 4| in(;hes, then the scale 
for 4f, 5, 5J, 5|, 52 is used. A number of these different scales are 
kept in stock, the appropriate one being fixed to the finished 
radiograph of the pelvis and the measurements read off. 

Lateral Radiograph. — This is best taken with the patient standing 
(p. 1139). It is not necessary as a routine but is juost- valuable if there 
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is any pelvic deformity, because by means of it one can determine such 
details in respect to the pelvis (a) as obliquity of pelvic brim or superior 
straight, (b) antero -posterior diameters of pelvic brim cavity and outlet, 
(c) the size and shape of the sacro-sciatic notch which is of the very 
greatest importance ; then in respect to the foetus such conditions as 
presentation and position and size of head. 

Both radiologists and practising obstetricians stress the value of a 
lateral radiograph. Chassar Moir^ wrote recently: “Of any single 
view this lateral one is unquestionably the most useful, and is, 
incidentally, the easiest to obtain.*’ 

Outlet Radiography. — The patient sits leaning forward on the 
Bucky diaphragm containing the film, the idea being to have the 



under surface of the pubes on the same level as the ischial tuberosities. 
After making duo allowance for the object film distance the diameters 
of the outlet can be calculated and the depth and angle of the pubic 
arch can be noted. 

Radiography of pelvic^ outlet is seldom necessary, as very exact 
measurements c^an be made manually and with calixjers as described 
in Chapter XXX. 

Stereoscopic Methods. — These are much more elaborate methods 
and demand great technical skill and experience. The Precision 
Stereoscope (Pig. devised by (Caldwell, Molloy and Swenson, is 

the latest form. It is described and figured in The Proceedings of 
the Royal Society of Medicine^ who have kindly permitted us to 
reproduce this illustration. 

^ Edin. Med. Journ., vol. xlviii., p. 361, 1941. 

* November 1938, vol. xxxii., ji. 1. 
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Fio. 502. — Antorior-posterior Tclvis for Moaauroment. 



Fio. 603. — Lateral View of Pelvia. 
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Fh!. 504. — r<‘lvi<! KorO.goiiogram. with Bxposuro of Licacl Plat© 
siilierimposod, 

Diiiiiii'lcrs of inlet are measured by eoiintiug number of spaces between perfora- 
t caeli of whic h rcjpresents 1 cm. (Jarcho, The Pelvis in Obstetrics.”) 



Fig. 505. — l^olvic and Cephalic Radiography. 


Akc, 2G; liolKlit, 5 feet inches; priml^avida; 84 months pregnant. Head 
measiircnients 34 by 3i inches; inibie mrosurement, 6 Inches* cephalic 
iiieasurciiuint, 7 Inches: true conjugate, 41 Inches; lateral, 5 Inches; right 
obruiuc. 41 inches; left oblique, 4g Inches. (Rowden.) 
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(JEPHALOMETRY 


Measurement of the foetal head is carried out similarly to that of 
the pelvis. If the head can be located and the distance from the film 
determined the size can bo calculated. If the occipito-frontal diameter 
1’ ’•allel to the film the restilt is likely to be more accurate than if 
. is slightly rotated showing an oblique view. 
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AdeQO-caroinoma of Fallopian tube, 1038 

of ovary, 1003 
of uterus body, 975 
cervix, 903, 965 
of vulva, 894 

Adenomyoma of uterus, 958^057 

of other organs and structures, 957 

Adherent placenta, 515, 555 
Adhesions, amniotic, 309 
Adipocere formation in fcetus, 356 
Adolescence, menorrhagia of, 783 
Adrenal glands, 65 

effect of pregnancy on, 1 55 
Adrenalin test of pregnancy, 167 
After-coming head, eraniotoiuy on, 035 
delivery of, 460, 473 
forceps to, 473, 714 
After-pains, 635 

Age of foetus, calculation of, 85. 80 
by radiography, 1151 
Air embolism, 571 
Albert Smith pessary, 858 
Albuminuria, changes in placenta in, 313 
contraindication to operation, 1056 
during pregnancy, 159, 190, 209 et seq. 
in chronic nephritis, 216 
in eclampsia, 222-224 
progressive, 211 
recurrent, slight, 210 

Albuminuric retinitis, 212, 218, 220 
Alexander-Adams operation, 1106 
Alimentary ^ycosuria, 151 
toxamiia, 204 
Allantois, 74 

Amaurosis during pregnancy, 212, 227 
Amenorrhoea, primary pathological, 775, 777 
secondary pathological, 779 

effect of, ductless glands, 775 
general causes, 777 
symptom of pregnancy, 163 
Amino-acids on eclampsia, 224 
in hyporemesis, 202 
in pregnancy, 143, 152 
in yellow atrophy, 20S 
Ammonia coefficient in eclampsia, 224 

in hyperenleHis, 201 
in yellow atrophy, 208 

Amnion, 71-75 

adhesir-*' jf, 30! 1 
cysts of, 309 
diseases of, 305 

drt)pHy of (hydramnios), 305, 494 
fluid,. ,e,,f, 75, 136 
origin of, 136 
functions, 136-138 
oligohydramnios, *^08 

Ampulla of tube, 22 
Ampullar pregnancy, 340 
Amputation, intrauterine, 310 
Amytal (sodium) in labour, 417 
Ansemia, effect on menstruation, 7S1 
in pregnancy, 247 
Anaerobic stieptocooci, 639 
Aneesthesia, general, in obstetric practice, 
413-415,420 
in surgical practice, 1059 
local, 421 

nitrous oxide and air, 415 
and oxygen, 419 


Ansesthesia, general — continued. 
spinal, 420 

vomiting after, 1073, 1081 

Analgesics in labour, 416-419 
Anamnesis, importancto of, 107 
Anatomy of generative organs, 8-80 

of pelvis, 3 

Android p^vis, 438, 510, 536 
Angioma of chorion, 313 
of urethra, 895 
Angular pregnancy, 361 
AnoBtrus phase in animals, 45 
Anomalous uterine bssmoiThages, 782-792 
Anovular menstruation, 53, 819 
Anteflexion cause of dysmenorrhoea, 801, 860 
of gravid uterus, 165, 286 
of non-gravid uterus, 859 
of puerperal uterus, 662 
of sterility, 8 1 9 

Antenatal care, 186 

clinic, 191 

Antepartum hemorrhage, early months, ace 
Abrirtion, 320 
later months, 573 d scq. 

Anteversion of gravid uterus, 165, 286 

of non-gravid uterus, 862 

Anthrax in pregnancy, 277 
Anthropoid pelvis, 4^, 536 
Antiseptics, uh«* of, in obstetrics, 4(M) 
Antistreptococcic serum in puerperal septi- 
cemia, 655 

Anus, gonorrhrea of, 873 
lacerat ion of, 408, 593 

repair of, immediate, 595 
later, 0)95 
vaginal, 105 

Aphasia (temporary) in pregnancy, 254 
Aphthous vulvitis, ^ 

Apoplexy during pregnancy, 223, 228, 254 

m eclampsia, 223, 254 
uterine, 585 

Appendices epiploice, infection of, lolo, I04i 
Appendicitis during pregnancy, 241 

111 )nierpcrium, 658 

simulating ectopic progimiicy, 348, 352, 
1041 

saljiingitis, 348, 352, 1034, 1035 
Arcuate or ileo-pectineal line, 3 
Area, embryonii*, 71 
Areola, mammary, primary, 127, 164 
H<‘condary, 127, 164 
Arm (child), injuries to, 613 
paralysis of, 617 

j>rolaps(‘ of, in transverse, prcsiuitation, 

' 476, 47!) 

in vertex presentation, 457 

Arrhenoblastoma of ovary, 1012 
Arterial supply of reproductive organs, 38 
Artificial insemination, 830 
Ascaris lumbricoides in vagina, 881 
Aschheim-Zondek test, 167 

in chorionepithelioma, 168, 302, 987 
in hyclatidiform mole, 168, 302, 304 
in intrauterine death, 168, 318 
Ascites of fcetus, obstructing labour, 481, 482, 
487, 1147 

Ascites of mother, simulating pregnancy, 1 77, 
1019 

simulating ovarian cyst, 177, 1019 
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Ascites of mother — continued. 

with hbromyomata of ovaries, 1007 
Asphyxia neonatorum, 617-823 
AsBimilation pdvis, 512 
Asthma during pregnancy, 250 
Asynditismus anterior, 515 
posterior, 396, 515 
Atony of uterus in first stage, 433 
in second stage, 435 
in third stage, 553, 559 
Atresia of cervix in non-pregnant, 104 
in pregnant, 543 
of vagina in non-pregnant, 775 
in pregnant, 540 
Atropin in dysmenorrhoea, 806 
Attitude of foetus, definition, 381 
Auscultation, 172 

during labour, importance of, 404, 405 
foetal heart,, 1 73 
funic souffle, 174 
in breech presentation, 460 
in face presentation, 450 
in oeeipito-fiosterior positions, 441 
in plural pregnancy, 495 
in vertex presentation, 388, 441 
uterine souffle, 172 
Autogenous infection, 640 
Auto-intoxication in pregnant, 198, 202, 209 
relation to ei larnpsia, 209 
Avding’s repositor, 864 
Avertin in labour, 417 
Axis of pdvis, 6 
Axis-traction forceps, 700, 710 
Azygos vaginse arteries, 38 


B 

Bacillus abortus (Bang), 323 
Bacillus COli communis, infection of bladder 
and pelvis of Kulnev, 262, 657 
infection of uterus, 639, 866, 917 
Backward displacement of uterus in non- 
pregnant, 850 
ill pregnant, 287 

Bacteriology of puerperal infections, 639 
Bag of waters, 370 
Ballottement, 165, 172 
Bandl’s ring, 544 

in obstructed labour, 128, 544 
prior to rupture of uterus, 428, 6(M> 
Bartholinitis, 8M 
Bartholin’s glands, anatomy of, 1 1 
carcinoma of, 894 
cysts of, 890 
iiife-ctioiis of, 884 
Bath before labour, 399 
Battledore placenta, 84, 310, 503 
Bauddoeque’s diameter 7, 523 
Beak-shaped pelvis, 517 
Braring-down pains,” 377 
Bed, preparation of, for accouchement, 39S 

Bicomuate uterus, 102 
pregnani-y in, 102, 293 
Bilhfunda hsematobia infection, 881 
Bimanual examination in non-gravid. 111 
in gravid, 165 
Binovular twins, 492 
Biochemical tests of pregnancy, 167 


Bipolar version, 696 

Birth control, 831 

Birth injunea (child), 608 et scq. 

mechanism of, 397-412 
paralysis, 616 
^ith body doubled up, 477 
Birth-rate falhng, 814, 832 

curve showing falling. 758 
Bladder during labour, 368, 403 
during puerperium, 636, 657 
in pregnancy, 128 
infection of, in pregnancy, 267 
in puerperium, 657 
injuries to, during operation, 1068 
during parturition, 603 
necrosis of tissue of, in rctrodisplaee- 
ment of gravid uterus, 288 
overdisteiision of, in puerperium, 636 
sphincter, injury to, 603, 1099 
repair of, 1099 
Blastocyst, 71 

in twin pregnancy, 493 
“ Bleeding ” in eclampsia, 234 
Blindness in toxsemia of pregnancy, 212, 227 

Blood, changes in, during menstruation, 54 
during pregnancy, 139 
diseases of, in pregnancy, 247 
menstrual, 51, 54, 802 
sedimentation test of pregnancy, 167 
rate for carcinoma, 969 
scrum, changes in, during pregnancy, 139 
Blood transfusion, 564 
Blood-pressure in accidental haBmoiihage, 577^ 
585 

in chronic renal disease, 217 
in hyperemesis, 202 

' in pre-eclampsia and eclampsia, 209, 229 
III pregnam^y, 139, 190 
in yellow atrophy, 208 
nmtine taking of, 190 

Blood-vessels of reproductive organs, 88 
1 of umbilical cord, 84 
I Blunt hook, 471, 749 
I Body-weight increase in pregnancy, 190 

ill pro-eclampsia, 211 

Bones and joints affected by pregnancy, 260 
I Bowel, in pregnancy, 141, 240 

injuries to, in partiuition, 409, 593 
postoperative treatment 1075 
tumour of, obstructing laoour, 551 
Brachial plexus, injury to, 617 
Brain, changes in maternal, in eclampsia, 223, 
254 

injuries to foetal, in labour, 614 

Braxton Hicks* version, 696 
Breast feed' 670 ci 
Breasts, abscess of, 057, 676 
care of, during mirsing, 673 
in pregnancy, 189 

changes in, duryigpregnancy, 127, 157, 164 
engeirgement of, during lactation, 676 
during menstruation, 54 
inflammation of, 657, 676 
Breech presentations, 458^74 
seliology of, 459 
asphyxia of child in, 467 
blunt hook in, 471 h 

cephalic version (external) in, 461, 696 
complications of, 468 
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Complement-deviation test o! pregnancy, 167 
Complete abortion, 387 
Compound presentations, 480 
ConoMded accidental haemotsliage, 586 
Conception, date of, 56, 181, 182 
“ safe period” against, 182 

Conduplicato oorpore birth, 478 
Condylomata acuminata, 872 
Confinement, estimation of date of. 181 >18.3, 
preparation for, 397 

Congenital cystic kidneys, cause of dystocia, 
487 

Conglutinatio orificii extemi, 543 
Conical cervix, 104 
Conjugate, llaudelooque, 7, 523 
diagonal, 7, 524 
external, 7, 523 
oblique, 7, 524 
of outlet, 8, 532 
true or vcra, 7, 525 
Conservative Caesarean section, 723 
Constipation in non-pregnant, 54 
in pregnant, 141, 188, 240 
Contraception, 831 
ContracM pelvis, 508-538 
aetiology of, 508 
ravsarean section in, 532, 717 
rlassification of, 5(M), 534 
craniotomy in, 532. 744 
diagnosis of, 522 
foneps in, 528, 704, 711 
induction of labour for, 528, 733 
mechanism of labour in Hat, 514 
in generally, 510 
pelvimetry in, 522 

svmjibvsiotomv or piibiotomv in, 534, 
■ 715 ' 

tr(*atment ot labour complicated b\, 527 
trial labour in, 52S 
varieties ot, 509, 535 
version in, 528, 604 
X-rays in diagnosis of, 508, 52.5, 11,58 
Contraction, uterine, centre for, 41 
Iiour-glass, of uterus, ”44, 554 
painless, in pregnancy, 1 7 1 
ring (Bandl's), 428, 545 
cause of dystocia, 514 
in protracted labour, 428, 600 
in threatened rupture of uterus. 428 
600 

uteriiK', in labour. 372-375 
in x>r€*gnancy, 171 

Convalescence after opontion, 1077 
Convulsions. Ser Kclampsia, 220 
Cord. iSee Umbilical cord 
Cornea, infection of, in newborn, 621 

Cornua of uterus, 16 
Cornual pftignaiicy, 102, 359 
Coronal snpK 

Corpulence aimulating pregnancy, 179 
Corpus albicans, 30 
Corpus luteum, 27, 58 

cysts in chorioriepitbelioma, 986 
in hydatidiform mole, ,302 
Jnt^'rnal secretion of, 58 
of memtniatioii, 30, 58 
of pregnancy, 30, 59 

Cortex of ovary, 25 

Cortical necrosis of kidneys, 237, 589 


Coxalgia, 592 

Cracked or fissured nipples, 676 
Cranial birth injuries, 611 et seq. 

presentations, 382, 391, 438-458 
Craniodast, 746 
Craniottnny, 744 

after-coming head, 748 
fore-coming }i(5ad, 744 
in contracted pelvis, 532, 744 
in hydrocephalus, 484 
indications for, 744 
Cranium. See Head, fietal, 365 
Cravings in pregnancy, 164 
Credo’s prophylactic tmtment for ophthalmia 
neonatorum, 624 
for e-ixpression of placenta, 410 

Criminal abortion, 324, 760 

maternal mortality from, 760 

Cross-birth, 475 
Crotchet, 749 

Cry, intrauterine, of < liild, 619 

Crjhptomenorrhcea, 775 
Curettage of uterus, 1087 

amenorrbiea following, 819 
dangers of, 1089 
diagnostic, 118, 809, 819, 1088 
in abortion, 330 
in chronic (‘ndometritis, 923 
metritis, 925 

in metropathie hieniorrbagien, 788 
in pueqHsral infection, 652 
indications for, 1088 
technique of. 1087 
Cystic degeneration of chorion, 300 
libromyomata, 940 
Cystitis during pregnancy, 267 
Iroin gonorrluea, 871 
in piierpi^rnim, 658 
jiostoperativc, 1083 

Cystocele, ebaractenstic ft‘atures of, 843 
treatment, 848, 1101 

Cysts 'll Hartbolin gland in non-})n‘gnan1, 890 
in jiregnant, 298 
broad ligament, 1014 
cJiocolate cysts of ovary, 101,5 
bmbrial, 1014 
follicular, 993 
Oartner’sduct, S98, 1014 
liitc'in, 993 

Mitli cliononcpithelioma, 987 
with hydatidiform mole, 302 
ovarian i-ysts, ',195 W .snj. 
parovarium, 1015 
tubo-ovanaii, J03tl 
vaginal, in non-pregnant, 898 
in pn'gnant. 298 
vul\al, in non-pregnant, 890 
in ])r(’gnant, 298 


D 

Date of confinement, estimation of, 183 
Death of foetus during pregnancy, 318, 1141 
Hh factor in, 319, 565 
Decapitation indications, 479, 749 

techniijue of. 749 

Decapsulation of kidneys in eclampsia, 238 

in postojK'rative suppression, 1083 
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Decidua, 78 

basalis, 78 
capsularis, 78 
inflammation of, 284 
menstrual, 49, 802 
uterine, 78, 802 

tubal in extrautoriiK^ pregnancy, 240 
vera, 79 

Decidual cast in dysmenorrhoea, 802 

in extrauterine pregnancy, 340, 350 
endometritis, 284 
reaction, 78, 338 

Deep transverse arrest of foetal head, 448 

X-ray radiation. tSer X-rays 
Deformed pdves. See Contracted pelves 

Delayed chloroform poisoning, 414, 1081 
Delivery, normal, 390 ft m/. 
prediction of date of, 1 83 

Dental caries during pregnancy, 144, 189 
Deportation of chorionic villi, 140 
Dramoid cysts of ovary, 1008 
Destructive operations on foetus, 744 H 
Dettol, 401, 593, 1057 
Devebpment of allantois, 74 

of amnion, 71 

of chorion, 79 

of clitoris, 97 

of embryo, 71 

of fcM’tilisiMl o\ win, 09 

of foetus, 85 

of hyiiKm, 95 

of ovaries, 95 

of placenta, 81 

of roproduct i\ e oigans, 89 

of luboH, 94 

of umbilical cord, 7 1 

ot uterus, 92 

of V agina, 91 

of vulva; 97 

Developmental errors in foetus, 481 

in maternal n'productive. organs, 98 

Diabetes during pregnancy, 269 
Diagnosis, r I’articuiar conditum 
Diameters of foetal head, 366 

of maternal iielvis, 3, 4, t>. 

Diathermy for cervicitis, 913 
Dicephalus monster, 488 
Diet during convalescence aftei* operation, 
1076 

labour, 403 
nursing mother, 073 
pregnancy, 148, 180 
pucrpiM’ium, 636, 673 

Digestive disturbances during pregnancy, 141, 
163, 197, 240 

ill retrodisplacenient of utiM’us, 85.3 

Digital examination of cervix in pregnant, 
165 

Dilatation of cervix in anteflexion, 861, 1086 

in dysmenon'ha'a. 808, lOSti 
in protrac'ted labour. 543, 738 
in sterility, 818 

DUatation of stomach, acute (postoperative), 
1061 

Dilators, cervic'al, 738, 1086 
laminaria tents, 330, 738 
metal, 7, 1086 
vaginal, 109() 

Diphtheria during puerperium, 659 


Diphtheritic vulvitis, 885 
Diplopia in pregnancy, 227 
Discharges. See Leucorrh(pa 
Discus proligems, 26 

Disinfection of cervix before operation, 1058 

of hands, 402 
of skin, J057 
of vagina, 693, 1057 
of vulva, 401, 693, 1057 
Disomata, symmetrical, 488 
Displacements of uterus in non-pregnant. 
837-865 

in pregnant, 286-292 

Disturbances complicating pregnancy, 197 

blood, 247 

digestive system, 239 
endocrine glands, 272 
excretory and urinary, 262 
infective, 274 
metabolic. 268 
nervous system, 251 
reproductiv^c system, 286-299 
respiratory system, 250 
toxaemias, J97 
vascular system, 242 
Diverticula in tubes, 98, 338 
in uterus, J03, 361, 598 
Diverticulitis, 1041 

Doderlein's bacillus, 66, 126, 642, 794, 866 

after menopause, 66, 866, 917 
before puberty, 866 
in pregnancy, 126, 642 

Dolichocephalic head, cause of fm e pre- 
sentation, 449 

Dorsal or nuchal displacement of arm, 458, 
472 

Double monsters, 488, 1147 

nteniH, 99 ft Mfq., 1122. 1 164 
Douche, intrauterine, aftiu* abortion, 330 
after delivery, 566 
ill postjiartum luemorrJiage, 561, 566 
in puerperal lufettioii. 652 
^aglnal, in labour, 399 

prior to obstetrical opi'ration. (»93 
surgical operation, 1057 
Douche-tube, intrauterine. 567 
Douglas’s cul-de-sac, 32 
drainage through, 1069 
ha-niatoeele of, 289, 354, 358, 1050 
perforation of, 329, 902 
tumours in, 1050 
Drainage, ^lelvic, 1069 
Dropsy of amnion, 365, 494 
of fietus, 315, tS2, 565 
of pregnant voman, 190. 209 
Dry labour, 371 
Duchenne’s paralysis, 617 
Ductless glands, phy.siology of, r> 
ill pregnancy. 153-155, 

Ducts, (lartner’s, 30 ' ' ^ 

Mullerian, 90, 92 
Skene’s, 37 
Wolffian, 89, 94 
Ductus arteriosus, 89 
venosus, 87 

Duration of labour, 377, 379, 380 
of pregnancy, 181-184 
Dwarf ^vis, 510 
Dysgerminoma of ovary, 1005 



1180 


INDEX 


Fibromyoma of vagina, 899 

of vulva, 891 

Fibramyomato of uterus, 981-953 

aetiology, 931 
age incidence, 931, 944 
eervitjal, 935 
(4aasificatioii, 933 
clinical features, 944 
complicating labour, 549, 718, 952 
pregnancy, 294, 71 H, 952 
puerp(‘rium, 664 
dogene rat ions in, 940-944 
(liagnosia, 948 
morphology, 931 
parasitic, 93J1 

sterility, cause of, 820, 931 
torsion of tumour, 938 
of uterus. 938 

treatment in gravid, 294, 718, 952 
in non-gravid, 950, 1114 
Fibrosis uteri, or chronic subinvolution, 923 
Fimbria ovarica, 22 
Fimbriated extremity of tube, 22 
Fistulae, recto- vaginal, 605, 1099 
uretoro- vaginal, 605, 1098 
vcsicn-cervical, 605, 1098 
vesi(!o- vaginal, 604, 1097 
Flat, non-rachitic pelvis, 510 
rachitic pelvis, 512 
Flatulence, postoperative, 1075, 1082 
Fleshy mole, 332 

Floating kidney during pregnancy, 267 
Flora of vagina, 66, 641, 792, 866 
Foetal ascites, 481, 482, 487 

circulation, 87 
death in pregnancy, 318 
diseases, 315 
dropsy, 315, 482 
head, anat.(»niy of. 365 

moulding of, 395, 444, 453, 457 
heart-sounds, diagnostn* A'alue of, 172, 
388, 404, 405, 429, 441 
monstrosities causing dystocia, 450, 460 
mo wmeiits in pregnancy, 170, 171 
nutrition, 131 
syphilis, 316 

Foetus, abiK'^'inalities of, obstructing labour, 

481 Pi Mpq, 

abnormal size, 480 
ascites of, 482, 487 
asphyxia of, 617-623 
attitude of, 381 
brorichoc ele, 486 

calcification of, in extraiitcriiie pre,g. 

nanny, 356 
circulation of, 87 
composition of, 131 
compressus, 493 

death of, in pregnancy, 318, 1 141 
deformities of, 481. 
diaea3**M of, 315 
distended bladder, 487 
dropsy of, 315, 481 
encophalocele of, 485 
estimation of age rif, 85 
by radiography, 1151 
faults causing dystocia. 481 c/ ,ipq. 
growth of, 85, 131 
habitual death of, 318, 733 


Foetus — continued, 
head of, 365 

heart-sounds of, in labour, 388, 404, 405, 
429, 441, 450. 460 
in pregnancy, 172 
hydrocephalus of, 483 
induction of labour for, abnormal size, 
481, 732 

injuries to, during parturition, 608 ei aeq, 
lanugo, 86 

length of, at different ages, 85, 86 
maceration of, 218, 318 
malformations of, 481-491, 1146, 1147 
mature, 86, 87, 1151 
meningocele, 485 

metabolism of, effect on material, 137 

movements of, in pregnancy, 170, 171 

nutrition of, 131 

papyracous, 493 

physiology of, 142 

position of, 381 

jx)st mature, 183 

presentation of, 381 

respiratory exchanges, 145 

shoulder girdle, large. 486 

signs of maturity, 86, 87, J 151 

size of, in various months, 85, 86 

syphilis of, 316 

thyroid enlargciiKml of, 186 

tumours of, 487 

urine secrc'tion in pregnancy, 136 
verniK caseosa of, 86 
warmth of, 161 
weight of, 85, 86 

Follicle, Oraafian. See Clraafian follicle* 
Folliculai' hormone, 57 
Fontanelles of foetal head, 366 
Food of nursing mother, 636, 673 
of pregnant uoman, 148. 186, 187 
of woman in labour, 403 
Footling presentation, 475 
Foramen ovale, 88 
Forceps (obstetric), 699-714 
a]>plieatioii of, 705 
axis traction, 700, 710 
Chamberlen’s, 699, 700 
condi1i(»ns necessary for applicaln)ji of, 
705 

description of, 699 
facial paralysis following, 616 
Ferguson (Ifaig), 701 
French lock, 699 
functions of, 702 
higli operation, 711 
•lustory of, 699 

In after-coming head in luecch ])reson(a- 
tious, 473, 714 

in brf>w presentations, 456, 713 
in contractiid pelvis, 528, 704 
in face presentations, 713 
in fiat pelvis, 711 

in generally contracted p<*lvis, 711 
in oecipito-posterior positions, 447, 712 
in prolapse of cord, 429, 705 
in protraidod second stage of labour, 436, 
704 

indications for use of, 704 
injuries to child, 609, 611, 614, 616 
to mother, 591 
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Foroepi (oliitetrio|— coittinueti. 

Levret’e pelvic curve, 700 
low operation, 705 
Milne Murray's, 701 
ovum, 330 

position of blades, relative to foetal 
head, 703 

relative to maternal pt'l^ds, 703 
Smellie’u lock, 699 
Tarnier’fl, 700 

Walcher position in delivery, 531 
Willett’s. *Sec Willett’s forcfips, 581 

ForoM concerned in labour, 372-375 
Fornices, vaginal, 13 
Fossa navioiilaiis, 9 
Fourchette, 9 

Fractures of bones of child, 611 
Frenum ditoridis, 9 
Friedman test for pregnancy, 168 
Frdhlioh’s syndrome, 62 
Frontal suture, 366 

Functioning tumours of ovary, 996, 1010 

Fundus uteri, 16 

Funic souffle, 174 

Funis. Spp Umbilical cord 

Funnel-shaped pelvis, 510 


G 

Gall-stones in pregnancy, 240 
Gartner’s duct, 30, 94, 1014 

cysts of, 898, 1014 
development of, 94 

General metabolism during menstruation, 53, 
54 

during pregnancy, 157 

Generally conti^ted non-rachitic pelvis, 509 

rachiti(* pelvis, 516 
Genital tract, anatomy of, 8 ct m/, 
infection of, in puerp<‘rnim, 638 
in non-pregnant, 866-882 
in pregnaiuiy, 274-285 
prolapsi; of, 840 

Genu-pectoral position. aSV c Knce-clbow 
Getting up after labour, 636 

after operation, 1077 
Gigantism in foetus, 481 
Gingivitis in pregnancy, 239 
Girdle shoulder, large, dystochia from, 486 
Ghmds, Bartholin’s, 1 1 

infection of, 298, 868, 884 
iluctlcsH, ill non-pregnant, 55-65 
ill pregnant, 153-155, 271 
lymphatic, of pelvis, 39 

in raaligiiant diseases. <S’ee Lym- 
phatic glands 
mammary, 127, 164 
Montgomery’s tiibeniles, 128 
parotid, inftsetion of, (postoiwrative), 
1085 

salivary, changes of, in pregnancy, 
239 

Globulin, albumin ratio in chronic nephritis, 
224 

eclampsia, 224 
Gloves, rubber, use of, 402 

Glycerine in puerperal infection, 652 


Glycogen in endometrium in premenstrual 
phase, 48, 62 

in pregnancy. 132 

Glucose in heart disease, 244 

in hyperemesis, 143, 203 
in shock, 564, 571 

Glycosuria complicating pregngncy, 150. 
268 

alimentary, 151 

contraindication to operation, 1056 
pseudo- toxaemic, 151 
renal, 151 

Goitre in non-pregnant, 64, 780 

effect on monstruatioii, 780 
in pregnant, 271 

Gonadotropic hormones, 62, 77^ 790, 807 
Gonads, effect on sex characteristics, 55 
Gonorrhoea in non-pregnant, 868-874 

acute, 868 
arthritis from, 869 
chronic, 869 
complications, 871 
<'oudylomata acuminata, 872 
cystitis, 871 
diagnosis of, 868 
latent,” 869 

mixed infection in, 869, 1028 
of Bartholin’s glands, 298, 869, 
884 

of ccrvjc, 870, 906 
(jf Fallopian tubes and ovaries, 869, 
1027 

of pelvis of kidney, 872 
of peritoneum, 1043 
of rectum, 873 
of Skene’s ducts, 869 
of urethra, 870 
of vagina. 869 

of vulva, 869 ^ 

jiregiiancv comiilieated Ih, 2^!, 
873 

jiroctitis result of, 873 
relation of, to ophthalmia neo- 
natorum. 624 
salpingitis, 809, 1027 
septicaemia dno to, 869 
hiilphonamides in, 871 
sterility duo to, 821 
symptoms of, 869 
trt*atraent of, 870 
Gonorrhoea in pregnant, 281 
Gonorrhoeal vtrarts, 872 
Graafian follicles, 25 
rupture of, 27 
Grafting, ovarian , 1127 
Qranulosa-^ed tumours, 1010 
Graves’ disease, effect of pregnancy on, 
271 

effect on menstruation, 64, 780 
Gravid uterus, retroflexion of, 287 
sacculation of, 290 

Grossesse eztramembraneuse, 505 
Growth hormone of pituitary, 62 
Growth of foetus, 85, 131 
Gumma of placenta, 318 
Gynaecological examination, 107 
operations, 1055 et seg. 

Gynseoology in relation to obstetrics, 767 

et seg. 
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Infection — cotdi nued, 

gonorrhajal, in gravid, 281-283 
in noii-gravid, 868-874 
nioni/ia albu;ans, 283, 798 
of Bartholin’s gland, 281, 870, 884 
of Fallopian tubes, 1027 
of pelvic cellular tissue, 647, 1043 
pcritoiieiun, 647, 1040 
of urinary tract, 262 
of uterus in non-gravid, 866 et «eq. 

(4* vagina, in non-gravid, 866, 897 
of vulva, in n<)ti-g^a^'id, 866, 883 
of Mound (postoperative), 1066 
(pelvic) in non-graA'id, 100) 
puerperal, 638 ( t arq. 
st reptothrix, 882 
syphilitic, in gravid, 280 
in non-gravid, iS74 

1 richomoruis vaginalis, 283, olo, 79,‘>, 
881 

tubcR ulous, of reproductive tract, 877 

Infectious diseases complicating pregnancy, 
273-283 

Infectious diseases in non-pregnant, 8G6-882 
Influenza during pregnancy, 277 
in puerperium, 659 
Iniimdibulo-pelvic ligament, 31 
Inguinal glands affected in carcinoma of 
cervix, 967 
of mcrus b<fd^, 977 
of vuivto, 892; 893 
Injuries to birth 591 e/ sey. 

to bladder, f- U 
(o ccr\'lx, 596 
1o coccyx, 591 
to |KTiii(‘uni, 409, 593, 902 
lo rcctiiin, 594, 902 
to sphinctc’r of bladdcT, 603 
lo symphysis pubis, 59* 
to urvt(r/6()5, 936, 1098, 1118 
to urethra, 603 
to uterus, rupture of, 597 
to vagina and vulva, 592, 901, 902 
Injuries to newborn child, 608 f t vtvy. 

Inlet, jiclvie, 3 
Innominate bone, 3 
Insanity in labour, 256 
in lactation, 257 
in prcjgnancy, 255 
in piici7X^riurn, 256 
post-oflamptic, 228 
postoperative, 1085 
Insemination, artibeial, S30 
Instruments, preparation of, for operation, 
1058, 1060 

Insufflation of lungs in asphyxia neona- 
toruin, 622 

of Fallopian tubes, 822 

Intennenstrnal bleeding (metrorrhagia), 784 

pain (Mittelschmerz), 810 
Internal os, (»bstruetions situated there, 
544 

rotation of fetal head, in labour, 302, 
442 

secretions. See ductless glands 

Internal version, 697 

Interposition operation for cystooele, 1104 
Interstitial cells (gland) of ovary, 25, 60 
Intertrigo, vmlv'al, S86 • 


Intervillons blood spaces, 76 
Intestinal obstruction in pregnancy, 241 

postoperative, 1082 
stasis cause of toxsemia, 188, 198, 204 

Intracdlulai transfusion, 564 
Intraligamentary pregnancy, 343 
Intrapartum eclampsia, 221 
Intraperitoneal abscess from appendicitis, 1041 

from diverticulitis, 1041 
from salpingitis, 1028, 103], 1041 
luemorrhage in tubal pregnancy, 341, 
354 

in fibromyomat a, 933 

Intrauterine clotting, l ausing dysmonorrhoja, 
802 

dc'ath of feet us, 318, 1141 
douc'be, 566 

after abortion, 330 
in postpartum hamiorrliage, 561 , 566 
in puerperal infection, 568, 652 
medication, 918. 923 
menstrual clot, .50, 802 
Intravenous transfusion (saline), 564 
Inversion of uterus, acute, 568 
Aveling's n^positor. 864 
caused by fibroids, 864, 935 
chionic, 862 
opcTatioiis form, 1109 
])'UTpcral, 568 
Involution of uterus, 631 
Iodine, im})ortanc(‘ lor tuet us, 144, 153, 187 
Iron, importance for fetus, 144, 187 

Ischio-rectal abscess, 1045 
Ischium, 4 

inclined plaiu's of, 4 

Isthmus of tube, 22 
pregnancy in, .343 
Isthmus of ut^s, 21, 364, 368 
Itching. Si'C Tiuritiis 


J 

Jaundice of mother, 207, 229, 240 
Joints, gonorrlni'al aflcctions of, 869 
injury to, 591 

luxation «>f, during prcgnancx, 121 
of sacro- iliac joint, 519 
ynibic, 4 

SH' 5 

Justo-major pelvis, 509 
Justo-minor pelvis, 509 


Kerr’s (M'-* 

MKA. .vJUw ^ ^ 

Ketosis, .ou 

Kidney, adrenal i o-s of, ^.auso of nme»^or- 
rhoea, 781 
calculus, 268 

changes in, during pregnancy, 210, 211, 

2J3 

in eclampsia, 222 
cortical necrosis of, 237, 589 
postoperative, 1083 
effect in one removed, 268 
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Kidnfly — continued, 

floating, during pregnancy, 267 
gonorrhoea of pelvis of, 872 
hydronephrosis, 264 
infections of, 264 

inflammation, postoperative, 1083 
puoi’porium, 657 
low reserve, 211 
of pregnancy, 150, 201) 
pyelitis in pregnant, 262 
in puerporium, 657 

pyelonephrosis in pregnancy, 264, 267 
tumours of, simulating ovarian <‘yst, 1021 
X-ray examination of, 1155 

KlumDke’s paralysis, 617 
Knee-elbow position, 289 

in replacing prolapsed cord^ 5(M 
in retnidisplaced gravid iitenis, 280 

Knee presentation, 475 
Knots of umbilical cord, 505 
Kobelt’s tubules, cysts of, ioi5 
Kraurosis vulvee, 888 
Krukenberg’s tumour of ovary. 1013 
Kyphotic pelvis, 519 


L 

Labium, i hanci'c of, 874 
epithelioma of, 803 
majus, 8 

rornmiHsures of, S, 0 
cysts, 800 
development of, 07 
licrnia into, 801 
hydradenoma of, 804 
hypertrophy of, 800 

• edema of, 217, 246 
rodent ulcer of, 804 
tumours of, 801 

minus, 0 

• levclopmcnt of. 07 
tossa navicularis. 0 
loarelu’tte, 9 
frenum elitoridis, 0 
hypertrophy of, 800 
prcputiuni elitoridis, 0 

Labour, anscsthesia and analgesia during, 
413-430 
iisepsis in, 400 
bed, preparation of, fi>r. 308 
cause of, 184 

* ”fr<‘s in bl ’ 36'i. 403 

.78 

,pe of head in, 305, 443, 453 
Mils •• •*68-372 

‘ door during, 

complicated Oy neeidentaJ »rrhage, 

584 

by Handl's ring -8, 544 
bv bladder ^mother) distended, 552 
by bretnOi presentation, 458 
by brow presentation, 456 
by cervix rigidity, 541 
by compound presentation, 480 
by deep transverse arrest, 448 
by eclampsia. 221 

75 


Labour — continued. 
complicated — 

by excessive size of child, 481 
by face presentation, 449 
by foetal monstrosities, 481 ei neg. 
by hydrocephalus, 483 
by oecipito-postorior positions, 438 
by paraplegia, 41, 254 
by pelvic deformities, 508 et seq. 
by perineum rigid, ,539 
by placenta prajvia, 573 
retained, 554 

by pleural pregnancy, 4t)6 
by postpartum lia?morrbage, 559 
by prolapse of umbilicjal cord, 499 
by shoulder presentation of foetus, 
‘ 475 

by tumours of foetus, 485 
of ovary, 550, 1026 
of pelvis, 518 

of rectogenital septum, 551 
of rectum, 551 
of uterus, 549, 718, 952 
of vagina, 540 
by ventrofixation, 548 
conduct of, .397 ct mj. 
first stage of, 403 
second stage of, 405 
third stage of, 410 
course of, 376-380 
delay, first stage, 433 
second stage, 435 
third stage, 379, .> >3 
dilatation of cervix, 368 et seq. 
dry, 371 

duration of stages of, 377, 379, 380 
factors of, 365-375 
false, 376 

fibromyomata eoinplicating, 549, 718, 
052 ‘ 

first stage of, 360, 376 
forces eoncerned in, 372-375 

faults ir, concerned in, 431 et seq. 
formation ot retractum ring during, 368, 
544 

of lower uterine segment, 21, 368 
hands, cleansing of, in. 402 
induction of, 732 
injuries following, 409, 591 
insanity during, 256 

liM^eratiou of perineum during, 409, 
593 

management of, 397-412 
masks in, 402 
mechanism of, normal, 391 

in bniech presentations, 462 
in brow presentations, 456 
111 face presentations. 451 
in occipito-postcrior positions, 441 
in shoulder presentations, 477 
in vertex presentations, 391, 441 
moulding of head in, 395, 444, 453 
normal, 365 et seq. 

tibstructed. See Dystocia, 425 et seq. 
pain, degree of, 37,3 
palpation in, 385, 440, 449, 459, 476 
pathological, 425 et seq. 
perineal tears in, 409, 593 
phj^nomt'na, clinical, of, 376-380 



